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The 
SYVTRON 
Gasoline Hammer 
PAVING 
BREAKER 








The explosive energy of gasoline— 
producing 2000 heavy, powerful blows 
per minute of a free Hammer Piston— 
makes short work of 


Busting 
Cutting 
Digging 
Tamping 


Write for illustrated folder. 


SYNTRON CO. 


660 LEXINGTON, HOMER CITY, PA. 
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* SUNSET PARK, a new subdivision in Elgin, Illinois, com- 
prises 600 modern low-cost, single-family homes. All 


sewers and plumbing connections are Clay Pipe. 








a UNIFORMS 


Cans ae WITH 


CLAY PIPE 


EWER connections are an important part of the over-all 


pm 







* CLAY PIPE keeps entire 
sewer systems uniform. A 
recent nationwide survey 
proves that Clay Pipe is 
the choice for nine out 

of ten sewers. Engineers . 
in 123 cities report that 

of 37,219 miles of sewers 
in their communities, 
33,168 (89%) are Clay are Clay Pipe!* The advantages of Clay Pipe are responsible 
Pipe. 


sanitary system, and deserve to be made of the same high > 
quality of materials as the main lines. 89% of all sewer mains 


for its preference by leading sanitary engineers. Nine times as 
much Clay Pipe as any other material is used by American 
municipalities. The advantages of Clay Pipe for sewer systems 
make it the best material for connections. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
571 Chamber of Commerce Bldg., Los Angeles 15, Calif. 
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Highway Investments and Highway 
Engineering Pay 

This country has something like thirty billion dol- 
lars invested in its highway system, and it spends 
upward of a billion and a half each year for construc- 
tion and maintenance. Certainly a business of such 
scope should pay some very fair salaries. Well, ac- 
cording to reliable authorities, the top salary paid to 
any state highway engineer is $15,000; the median 
salary for all state highway engineers is $6,350; and 
we won't speak about the lowest. These salaries are 
for the top men in each state and they bear no rela- 
tionship to responsibility, mileage, the size of the 
budget, or the other factors that should influence pay. 
Resident and project engineers vary from $1,620 to 
$4,800; starting salaries vary from $900 to $2,100. 
In other words most of these engineers get less than 
the average government clerk. There is very little 
incentive for a young engineer of ability to enter a 
state highway department. 

We understand the difficulties that so often pre- 
vent the correction of these injustices, or appear to 
prevent them. There is no easy way of correction, but 
we would like to suggest that the various state engi- 
neering societies appoint committees, if they have not 
already done so, to study the salary scales for engi- 
neers in state service, and to carry promptly to the 
legislature the results of their findings, along with 
fair recommendations for revised pay scales. 





Engineer Registration and Society 
Membership 

Every engineer ought to obtain a license to practice 
engineering, whether he is required by law to obtain 
it or not. And he should also become a member of one 
or more of the overall appropriate engineering so- 
cieties. 

The time has come when this is most desirable, if 
not actually necessary. More and more, broad prob- 
lems involving engineers and engineering are arising, 
which can not be handled by individuals. Strong, 
well-organized societies composed of engineers, and 
directed by engineers, are needed to represent the 
profession and to see to it that engineers receive fair 
and just treatment. 

Our engineering societies are doing a very good 
job; if they represented more engineers, they could 
do a better job. 


Building Better Equipment for Public 
Works 


One of the many contributions to better roadbuild- 
ing that has been made by the Highway Research 
Board and the American Roadbuilders’ Association, 
is the get-together of highway engineers, highway 
contractors, and highway equipment manufacturers. 
At these meetings, the highway engineers tell what 
they would like to have, and the manufacturers either 
get a lot of good ideas or tell the engineers why it 
can’t be done. At a recent meeting at which were dis- 
cussed pressure distributors, aggregate spreaders, 
mixed-in-place equipment, plant-mix equipment. 


bituminous finishers and rollers, all three groups 
agreed that these frank discussions were mutually 
helpful and tend to acquaint each group with the 
needs and problems of the others. Furthermore, they 
stimulate the development and proper use of mechan- 
ical equipment. 

This is an idea that ought to be carried farther and 
into other fields. Engineers engaged in water and 
sewerage design, and the men who operate the plants, 
ought to have ideas that would be interesting to man- 
ufacturers of equipment for this field; and the same 
applies to refuse collection and disposal, and many 
other public works activities. 


Making Three-Lane Roads More Useful 

A good portion of a 3-lane road, especially in roll- 
ing country, is only a 2-lane road, though the taxpayer 
pays for 3 lanes. On every curve and on every hill 
the only function of the third lane is to carry a “no 
passing”’ stripe. Construction of a fourth lane on such 
areas would accomplish at least two very useful pur- 
poses. It would greatly increase traffic capacity, as 
everyone knows who has crawled up a long hill behind 
a heavy truck; and it would greatly increase safety. 
Patience is not a virtue with most of us; too many 
of us, even highway design engineers, take a chance 
when we are in a hurry. The grade crossing elimina- 
tion program of some years ago returned big divi- 
dends in reduced grade crossing accidents. There is 
no reason to believe that a “4-lane on hills and curves” 
program would not accomplish as much. 


Santa Claus for the Army? 


On the basis that doctors are hard to get into the 
Army, the War Department has introduced into Con- 
gress a bill that is irreverently, perhaps, known as the 
“Santa Claus bill.” It provides $100 a month extra 
pay for doctors, for not over 30 years, as a compensa- 
tion for the time and expense of securing a medical 
education. This tidy sum of $36,000 should really 
provide a broader and sounder education than doctors 
have had in the past; but since it is retroactive, the 
immediate effect will be small, no doubt. 

This bill is typical of the shallow thinking that 
pervades some of our higher circles, and of the desire 
to go ahead on a scarehead basis without any study 
of the broader needs of the Army, or consideration of 
other professional men that the Army needs just as 
much as it needs doctors. Also, looking at it from 
another angle, we might conclude that engineers have 
been pretty much asleep at the switch, both in propos- 
ing legislation for the benefit of engineers, and in 
opposing that which is to their disadvantage. Opposi- 
tion to a number of bills adversely affecting engineers 
has been unorganized, and mostly carried on by indi- 
viduals. It is time that this was changed; and we hope 
that the newly organized committees of the NSPE and 
the ASCE on military affairs will be functioning both 
offensively and defensively before Congress meets 
again. In the meantime, if the Lord remains on the 
side of the weak, some of the bills we have complained 
about in these columns may be delayed enough not to 
pass at this session. 








Davey Valves Assure 


PERMANENT PEAK EFFICIENCY 


Any compressor will run perfectly when it is 
new...and will produce its rated air capacity. 


The real test of quality comes with increas- 
ing age... the manner in which a unit operates 
after 5-10-15 years of service. This depends 
100% on valve efficiency. 


In Davey Compressors permanent peak 
valve efficiency is the result of providing a 
ready path for heat removal through aluminum 
alloys. These alloys transmit heat through 
their mass three times as fast as Cast iron. 


Consequently, Davey units operate at 
constant peak efficiency—longer and more 
economically. 


Davey is your best compressor investment— 
both for today and tomorrow. See your Davey 
dealer now. Ask him to tell you more about 
Davey valves—also, how vibration has been 


“engineered out” of the Davey line for ’47. 
P& P-116 
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Davey Auto-Air 
Model 105 





PUBLIC WORKS for August, 1947 





AFTER 13 YEARS of con- 
tinuous service, these valves 


were recently removed from a 
Davey Compressor? Their peak- 
efficiency ¢Ondition is attested 
by the absence of carbon or 
pitting. Note how they have ob- 
viously seated perfectly—the 
complete absence of any signs 
of leakage ... after 13 years. 


*Owner’s name on request. 


Davey Air Chief 
Model 210 









KENT, OHIO 


DAVEY COMPRESSOR CO. 
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O LONGER need you guess about 
N which make of truck to buy! Now 
you can know, beforehand, which one of 
all five sales leaders has delivered the 
longest service, which has the longest 
life-expectancy! Ford! 

And the proof is certified proof! Certi- 
fied by the same scientific methods used 
by life insurance companies in com- 
puting their rates! 


AS LAST 


ISB% 


4,967,000 Trucks Studied. Wolfe, 
Corcoran and Linder, noted New York 
Life Insurance Actuaries, assembled 
the records of all trucks of the five sales 
leaders registered from 1933 through 
1941—a total of 4,967,000 trucks! Then 
they prepared truck life-expectancy tables 
in the same identical manner in which 
they prepare human _ life-expectancy 
tables for life insurance companies. 





Ford Wins! Up to 19.6% longer life for 
Ford Trucks! Up to 19.6% longer life 
than the four other sales leaders! That’s 
what the certified truck life-expectancy 
tables prove! The reason? Ford knows 
how to build trucks to last longer. Ford 
Trucks are built stronger! See your Ford 
Dealer today. He’ll show you why it’s 
good business to wait for the truck with 


the longest life-expectancy — Ford! 


The life-expectancy of a Ford Truck is: 


13.1% longer than that of Truck “B” 
3.2% longer than that of Truck “C” 
7.6% longer than that of Truck “D” 

19.6% longer than that of Truck “E” 


OFFICIAL ACTUARIAL CERTIFICATE 


Based on the application of sound and accepted actu- 
arial methods to the actual experience as measured by 
truck registrations, we hereby certify that, in our 
opinion, the accompanying table fairly presents the 
relative life-expectancy of the trucks lovelved, 





WOLFE, CORCORAN AND LINDER 
Life Insurance Actuaries, New York, N.Y. 
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Mts Easy (0 COWWERT 


In most instances standard dry feed 
machines can easily be converted to feed a 
true liquid solution of Ferri-Floc. The advan- 
tages resulting make for a more economical, 
efficient and trouble free operation. 


Ferri-Floc has lowered the operating cost 
of Municipal and Industrial water and sludge 
conditioning plants from the Rockies to the 
Atlantic Coast. 


Ferri-Floc does not pass through a gummy 
stage when going into solution; no appreci- 
able heat of solution is given off, thus elimi- 
nating the necessity of exhaust fans on the 
solution pot. Ferri-Floc is partially hydrated 
and can be stored for indefinite periods of 
time — it may be shipped in bulk or in 100 
pound bags. 


We invite your inquiries for further infor- 
mation on the converting of your dry feeder 
to the use of the economical coagulant 
Ferri-Floc. 


TENNESSEE gram CORPORATION 


TENNESSEE CORPORATION Lockland, Ohio 





UNIT...40ss 


For sheer ruggedness, speed and all-around 
dependability, you just can’t beat a UNIT 
Excavator. UNIT is nimble, sturdy, fast... 
Famous UNIT one-piece cast case provides 
perfect alignment of all working parts. Other 
exclusive UNIT features include: Automatic 
traction brakes ... Straight line engine mount- 
g...Drop forged alloy steel gears... Splined 
shafts .. . Disc type clutches. Convertible. 


Y2 and % YD. EXCAVATORS 
5 and 10 TON CRANES 


b : — Pear a | 








New FULL VISION Cab pro- 
vides maximum visibility. 
Operator can see in ALL 
directions. Promotes safety. 
Increases efficiency. 


CONTACT FACTORY DIRECT 


For Price and Delivery 
or See Your Dealer! 


NIT CRANE & SHOVEL CORP. 


6323 W. BURNHAM ST., MILWAUKEE 14, WIS., U.S.A. 
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Parts and Accessories ) 
Scie Up in Service < MANHOLE STEPS 


when made of 


EVERDUR* Copper-Silicon Alloys, developed and pro- 
duced by The American Brass Company, are excep- BOLTS, NUTS AND WASHERS 
tionally tough, strong and resistant to corrosion. Made 
in compositions suitable for hot or cold working and 
machining, and in practically all commercial shapes, 
they lend themselves to economical production of 
items such as those illustrated. 

Other items for which Everdur is widely used in- 














clude coarse and fine screens, float chambers, swing 

gates, coarse bar rack aprons, effluent weirs and scum 

weirs, troughs, screen hoppers, baskets, valve springs, Evendds 
valve stems, spillway fittings and many others. 

Because of the long, economical service rendered COPPER-SILICON ALLOYS 
by Everdur, these durable alloys have become pre- THE AMERICAN BRASS COMPANY 
ferred construction materials for water works and 
sewage treatment equipment. For further informa- General Offices: Waterbury 88, Connecticut 

RP tion, ask for Publications E-11 and E-5. 46214 Rev. 3 appt reg — 
rs ® Reg. U. S. Pat. Off. New Toronto, Ont. 
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' GORMAN-RUpp 


MANS FIELD.9 








SEPTIC TANK CLEANING 
2uich ~ Easy - Profitable 


WITH AN O.S.C. ON THE JOB 


The New Odorless Sanitary Cleaner makes the Sanitary 





Service Operator’s job an easy, pleasant and profitable one. 


“HHANDY”’ PUMP 


A tiny pump weighing only 27 lbs., 
remarkable for performance. Fitted 
with pipe or common garden hose, this 


Compare the following performance with that of old fashioned, 
disagreeable and unsanitary methods: 





pump will lift up to 25 ft. Delivers 
8 GPM at 40 lbs. pressure. Electric 
motor driven -- self-priming. An ex- 
tremely handy. dependable and trouble- 
free pump for all kinds of pumping jobs. 





““MIDGET’’ PUMP 


The ideal. lightweight,  self-priming 
pump. Easily handled - weighs only 
60 lbs. Will pump 3000 GPH at 20 
ft. head, 5 ft. suction lift. Rapid auto- 
matic priming. Husky - trouble free -- 
non-clogging. Whatever your pumping 
requirements may be up to 125,000 
GPH there is a Gorman-Rupp Blue 
pump to do the job quicker and better. 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 





Septic Tanks of 500 gal. size cleaned in 15 minutes; 1000 gal. 
size in 20 minutes. A 25,000 gal. septic tank was actually 
cleaned in just 10 hours. Efficient? Yes, but also odorless and 
sanitary. No open tanks, diaphragm hand pumps, shovels or 
makeshift equipment. Approved by public health officials. 


The O.S.C. is a modern apparatus especially engineered 
for cleaning septic tanks, vaults and cisterns. It can also be 
used for emergency fire fighting. sprinkling or dewatering 
flooded basements. Itis equipped with a powerful Gorman-Rupp 
Centrifugal sewage pump of self-priming design and is shipped 
ready to mount on standard truck chassis of 158 to 161 inches. 


Write for special bulletin 7-ST-11 


GORMAN-RUPP COMPANY 
> 320 NO. BOWMAN ST., MANSFIELD, OHIO 
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HOW NEW KB INTERNATIONALS ARE 


New KB Model Internationals are the finest values 
in International Truck history. And International 
values are so outstanding that for 16 years more 
heavy-duty Internationals have served American com- 
merce and industry than any other make. 


But rugged quality is only one reason for Inter- 
national leadership. Another is International’s mas- 
terful ability to specialize trucks to their jobs. 

There are 15 basic KB Internationals. Gross weight 
ratings range from 4,400 to 35,100 pounds. Ten dif- 
ferent engines are used. Axles, transmissions and tan- 
dems are available for every requirement. 

International specializes its 15 basic KB Models 
into more than 1,000 different type trucks—a result 


40 TH ANNIVERSARY OF INTERNATIONAL TRUCKS 
1907-1947—Forty Years of International Truck 
Service to Industry, Commerce and Agriculture 


INTERNATIONAL 


Masterfully Specialized to their Jobs 


of 40 years experience, engineering skill and match- 
less facilities. That’s fitting the truck to the job! 

Now add this: International can accurately tell 
every Operator just what his maximum loads should 
be in terms of the exact conditions under which his 
trucks operate—an exclusive International service 
that enables the operator to get the most in operating 
economy, low maintenance costs, and long, trouble- 
free performance. 

For details of new KB Internationals, expertly spe- 
cialized, see your International Dealer or Branch. 


Motor Truck Division 


ae 
INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 
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MUELLER IMPROVED 
FIRE HYDRANT 





WE ARE PROUD 


OF THIS PICTURE 


To you, the reader, the above picture is just one of 
hundreds of Layne Well Water Systems that are now 
serving oil fields, refineries and pumping stations. But to 
us, it is a symbol of approval by one of the world's largest 
and most important industries. Furthermore, this picture 
serves to symbolize a record of nearly seventy years of 
successfully matching the highest quality materials with | 
honest craftsmanship. | 


Yes, we are proud of this picture—and several thou- 
sand others of Layne Well Water Systems now serving 
Municipalities, Railroads, Factories, Chemical Works, Pack- 
ing Plants, Paper Mills and Air Conditioning and Irrigation 
projects. | 


We know the penalty of leadership in our chosen field, | A hydrant in the community is a symbol of pro- 
the flattery of imitation and the real satisfaction of serving : ’ 
the same customers for generations and generations. Our| tection much in the same way the MUELLER 
equipment and services are consistently higher in quality ‘ ; 
than the buyer demands — more dependable than we| trademark imprinted on that hydrant stands 


promise—and longer lasting than the owner expects. é ; : ? 
: : / for protected quality. Every item bearing this 
If such points of merit are of more interest to you 


than a "special wag we can serve you with complete) trademark has been thoroughly engineered 
satisfaction. For late bulletins, catalogs, etc., address 


oer mee, wo _ from actual field experience, designed for the 
5) ° | 


General Offices:, Memphis 8, Tennessee needs of operating conditions and precision- 


MPS for wells, lakes, rivers, reservoirs, irrigation : : — . ” 
° ee for any use where large quantities of water must built to insure superior ‘on the job performance. 


roduced at low cost. Sizes range from 40 to 16,000 
4 ons per minute. Write for Layne Pump Catalog. When you specify MUELLER, the product is 


YE wei warer "= aaa eng 
wat urine mee SYSTEMS To LLER CO. 


AFFILIATED COMPANIES: Layne-Arkansas Co., Sy? rt, Ark. * Lapne- ee | Se 

Norfolk, Va. * Layne-Central Co., Memphis, Tenn. Layne-Northern Co., Mis’ 
FACTORY: Chattane Tenn Bayo) ae 7 AND ~~ TORY: Decatur 
ITHER FACTORIE o , Ca mia, Ow pb 








Ind, * Layne-Louisiana Co., Lake Charles, La. * * uoulsiana Well Co., hg —_ * 
Layne-New York Co., New York City * Layne-N. lorthwest Co., Milwaukee, Wis. * = 
= Co., Columbus. Ohio * ayee. Pacific, Inc. Seattle, Washington * ae ag -Texas 
oe Houston, Texas OF Layn e-Western Co. Kansas City, "Mo Layne-Western 








of is, * 1 * water Sup i 
Londen, Ontario, Canada * Layne-Hispano Americana, S. A., Mexic Bp ny yas 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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The Hydrostatic Test 








OU can’t buy a length of cast iron pipe for love or money 
; pom it has passed the Hydrostatic Test at the foundry. Every 
full length of cast iron pipe is subjected to this test under water 
pressures considerably higher than rated working pressures. It must 
pass the test or go to the scrap pile. 


of pro- 


The Hydrostatic Test is the final one of a series of routine tests made 
ELLER by pipe manufacturers to ensure that the quality of the pipe meets 
or exceeds the requirements of standard specifications for cast iron 
pressure pipe. 

Few pipe buyers realize the extent of the inspections, analyses and 
neered tests involved in the quality-control of cast iron pipe. Production 
controls start almost literally from the ground up with the inspec- 
tion, analysis and checking of raw materials—continue with con- 
cision- stant control of cupola operation and analysis of the melt—and end 
with inspections and a series of acceptance and routine tests of the 


stands 


ng this 


for the 


nance. 

finished product. Cast Iron Pipe Research Association, Thos F. 
juct is Wolfe, Engineer, Peoples Gas Bldg., Chicago 3, Illinois. 
ll war- 


CAST TRON PIPE 


SERVES FOR CENTURIES 





LOOK FOR THIS MARK IT IDENTIFIES CAST IRON PIPE 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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§ | OW- P | OWS ..» FACTORY CLOSE-OUT 


Total Estimated Value +80,000 








RARE BARGAIN! Opportunity for SH 
municipality, distributor, or manufacturer to $i 
obtain about 30 unassembled snow plows. RICE 
for ent 
invent FY 9 £.0.B. TROY, NY. 
mmediate Subject to prior sale. Whole lot sale only. 


Designed fori 








Efficient...rugged Hammett snow plow includes many 
new features such as positive hydraulic power for rais- 
ing and /owering wings and many other simplifications. 
One-man operation. Also included in the lot sale is a 
large excess stock of spare parts, including Vickers 
— hydraulic valves, V-blades, wings, finished shoes and 
mechanic availa- similar fittings. ; 
ble te assist in This disposal sale is being made by new owner to 
initial assembly. clear plant for manufacture of his products. Movie of 
plow in action will be shown on request to responsible, 
interested parties. Complete list of parts available. 


WRITE or WIRE now for full information 
AMERICAN MOTORS INCORPORATED 
250 PARK AVENUE, NEW YORK 17, N. Y. + PHONE: Plaza 33-5695 
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Truck of city of Syracuse ready to start spreading salt 


Syracuse Saves Money on Snow and Ice 
Removal and Reduces Accidents 


By C. EDWARD BILLION 


Commissioner of Public Works, Syracuse, New York 


Epa winter Syracuse saved approximately $1,700 
on snow and ice removal costs when one of the 
severest winter storms in many years hit this section 
of the country. At the same time the Public Works 
Department speeded up snow and ice removal opera- 
tions and gave local motorists streets that were safe 
for driving within a short time after each storm ended. 
Although winter is still a few months off, the depart- 
ment is already making plans to do it again this 
winter. 

Syracuse is a hilly city, and many of these hills are 
so steep that cobblestones and brick have been set into 
the center to provide traction on the grades. Since cob- 
blestones and brick freeze quicker than any other type 
of pavement, we have to be particularly careful that 
no thin films of ice form on them, for they can spell 
sudden death to skidding motorists and serious acci- 
dents to pedestrians. A light snowfall or a freezing 
rain is worse than a blizzard in some respects, because 
they may form a slick coating that catches motorists 
unaware. 

Then, too, we have rapid variations in temperature 
to contend with. Frequently the temperature rises 
high enough during the day to thaw the snow and 
then drops again to freezing by night. We have to 
time our activities carefully to take advantage of such 
changes. Since we are in a better position to help 
reduce traffic accidents than any other city department, 
we do everything possible to get streets completely 
free of snow and ice before morning traffic starts. 


From the Weather Bureau we usually get 24 hours 
notice on the type of storm shaping up, and by the 
time snow or sleet begins to fall we have our trucks 
loaded with rock salt and the department’s mechnical 
salt spreaders hooked up and ready to go. These are 
sent out before traffic can get on the snow and pack it 
into sheets of ice. When possible our practice is to put 

(Continued on page 20) 
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Applying salt to the streets. 
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Left, experimental 50-gph ice and snow melter under test at Ft. Churchill. Right, the winter supply 
of water piled up at the cabin door. 


Water Supply Problems of the Arctic 


Methods of procuring water in areas where temperatures are 40 or 
more degrees below zero. Protecting pipe lines against freezing. 
Supplies for smaller installations. 


By A. B. CRONKWRIGHT 


ILITARY operations in the Arctic area in the 

past war were dependent primarily upon the 
availability of adequate means of transportation. The 
larger installations, requiring all year accessibility, 
had to be located close to the sea coast for supply by 
boat during the summer, and to an adequate air strip 
to permit emergency supplies of equipment and per- 
sonnel during the winter months. These prime con- 
siderations oftimes left no choice of locations as far as 
suitability of the site with respect to a good water 
supply. 

The Arctic area during the summer months presents 
no problem with regards to availability of good water. 
As anyone that has flown over the Arctic tundra during 
the summer can testify, there is seemingly more water 
than land. Landlocked lakes and ponds dot the entire 
Arctic area. Small streams turn into good sized rivers. 
The quality of the water in these lakes and streams is 
usually excellent. Contaminating influences are at a 
minimum. Deciduous vegetation is absent and clear 
sandy bottoms are the rule rather than the exception. 
High mineral content, however, may cause some of 
these sources of supply to be regarded with disfavor. 


Winter Is Something Else Again 

Winter conditions, however, are something else 
again. Temperatures below —40°F., for weeks at a 
stretch, freeze the landlocked lakes and ponds solid 
unless they are of a fairly good depth. Streams dry 
up or freeze to the very bottom. All year supplies are 
relatively few, and because of the terrain, sometimes 
inaccessible. An instance in point was the supply for 
an Army air base on Baffin Island. The source of 
water for this installation was from a river located 
about two miles from the base proper. A road had been 
blasted out of the rock terrain so that tank trucks could 
transport the necessary supply to the various buildings. 
Storage consisted of a 25,000-gallon wood stave tank 
in the hospital unit, a 1,000-gallon tank in the mess 
hall, a 2,000-gallon tank in the camp laundry and a 
100- to 200-gallon tank in each barracks. 


Sterilization of the water was accomplished by placing 
a specified amount of HTH in each tank truck while 
filling. Adequate retention time was secured before the 
truck returned to the base and the base surgeon occa- 
sionally checked the trucks at different locations to 
determine the presence of a residual. This means of 
supply proved very satisfactory except for certain un- 
avoidable difficulties that had not been entirely antici- 
pated. First, the occurrence of Arctic blizzards choked 
the road so that the smaller 6-wheel tank trucks could 
not get to the river despite attempts with bulldozers 
to keep the road clear. The only truck able to main- 
tain even a sporadic supply proved to be a 10-wheeler 
that had a tank lined with a bitumastic compound 
having a high phenol content. The chlorine, which 
heretofore had not been noticed by the camp personnel, 
now made the water unfit even for making coffee. 
Because of a lack of knowledge on the part of the base 
personnel as to the cause of their predicament and be- 
cause of the base surgeon’s strict observance of Army 
regulations, the entire base suffered for almost two 
weeks. 

Secondly, during the course of several storms, even 
the heavy tank truck was unable to get to the river 
for several days at a time. Even by running the bull- 
dozers continuously the road could not be kept clear. 
Drifts were 10 feet and more in places and when cut 
through would fill in within a half hour. The snow was 
like a fine sand driven at high velocity and long ex- 
posure was dangerous. Water was strictly rationed 
during these times and a reserve of 10,000 gallons was 
maintained in the hospital tank for fire protection. 
Washing was suspended and water was used for cook- 
ing and drinking only. 


The River Freezes Solid 


Thirdly, about the first week in March the river, 
which during the summer is a quarter of a mile wide 
and from 10 to 20 feet deep (and, incidentally, is a 
wonderful fishing stream) froze practically solid. This 
necessitated blasting and clearing in mid-winter a road 
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to a lake about 4 miles from the camp. The freezing of 
the river did not come without warning, but even so, 
the time allotted was limited and the job was no small 
engineering feat. The terrain was definitely rugged. 
Snowdrifts were encountered that were 40 feet and 
more in depth. Hills over 400 feet in elevation and of 
steep slope had to be crossed. Bulldozers hauling tanks 
mounted on sleds or on caterpillar treads were required 
to make the trip. Hauling was pitifully slow and the 
supply was very inadequate. The quality of the water 
from the lake was not good, being highly mineralized 
and having a high color. 

A snow melting machine was set up but proved most 
impractical in that the amount of water secured was 
very small and the machine proved most expensive to 
operate in view of the large amount of fuel oil re- 
quired to convert snow to water. Since oil is a very pre- 
cious commodity that requires constant conservation, 
its use for this purpose is not desirable unless abso- 
lutely essential. 

Solutions to the above problems may be found in the 
construction of newer types of snow vehicles capable 
of traveling over rugged terrain and through high 
drifts in all types of weather and visibility. Some of 
the new types of drilling equipment may enable rapid 
search for underground sources of water that would 
give a supply of water closer to the established in- 
stallation and would be less likely to be influenced by 
continued cold weather. Permanent frost extends be- 
low 100 feet in this particular locality and frozen rock 
is not easy to drill. The suitability of the high speed 
rock drills now available for work in this field ought 
well be investigated. 


Water Distribution by Pipe Line 

The distribution of water by pipe line in the Arctic 
for not too long distances is not only possible but is 
economically feasible despite abnormally low tempera- 
tures. This can be accomplished by placing the dis- 
tribution mains on the surface of the ground, encased 
in a well insulated box that is supplied with a means 
of heat. One such installation was constructed in a sub- 
Arctic area where temperatures of from —40°F. to 
—50°F. were recorded for periods of a month at a 
stretch. The particular installation consisted of a made 
reservoir of about 30 feet in depth constructed by 
placing a small dam across a stream conveniently 
located at the edge of the camp area. The water was 
swamp water, highly colored and having an iron con- 
tent of 8 to 10 ppm. A very suitable treatment plant 
was installed consisting of a pre-chlorinator, alum and 





Oblique aerial view of Baffin Island terrain. 


soda ash feeders, reaction tank, two sand pressure 
filters in parallel and a larger carbon pressure filter in 
series with the sand filters. The water was stored in a 
25,000-gallon wood stave tank and was pumped di- 
rectly into the distribution system. A meter controlled 
hypochlorinator permitted post-chlorination. Good 
operation, however, was lacking. 

The distribution system consisted of a 6” distribu- 
tion main running from the treatment plant, on the 
surface of the ground; first, over the stream which was 
the reservoir overflow, by bridge; then to a civilian 
mess hall; to the camp laundry; to a softening plant; 
to a steam plant and power house; to the base hospital 
installation; and finally to the officers’ mess hall. The 
distance traversed was, all told, about 2,500 feet of 
which about 750 feet was enclosed within the hospital 
corridor, the balance being outside. 


Protecting the Pipe from Freezing 

To protect the pipe from freezing, the following 
procedure was followed: First, it was encased in a 
wood box approximately 36” by 18”. Packed around 
the pipe itself was Kimsul, completely filling the box. 
As an added protection a 3” steam line and a 1” re- 
turn was placed in the box alongside of the 6” main. 
This ran from the steam plant to the civilian mess 
which was the first takeoff on the main. The steam was 
used to heat the building and also was used in a heat 
exchanger to furnish hot water. The water in turn was 
used in the mess and in addition a 1” hot water line 
was run alongside of the 6” main back to the treat- 





Roadway along ice-covered river. Oil drums were 


used as flare route markers in stormy weather. 
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ment plant. At the plant it was tied into the 6” main 
by means of a small recirculation pump. This per- 
mitted the hot water to recirculate back to the civilian 
mess hall. 

In the other direction from the steam plant there 
was a 6” steam line and a 4” return laid adjacent to 
the 6” main. This continued beneath the corridor floors 
throughout the hospital with branches being taken off 
at each intersecting corridor. At the other end of the 
hospital the Kimsul lined wood box continued to the 
officers’ mess. Here again a 3” steam line and a 1” 
return was placed in the box as a source of heat. 

All in all it was a beautifully installed and con- 
ceived set up. The writer was at this base when the 
outside temperature hovered for days at —41°F. The 
cold water, as received at the laundry with —41°F. 
outside, was 106°F. at the start of operations in the 
morning. At various points throughout the hospital the 
temperature of the water was increased to 120°F. At 
the officers’ mess at the end of the line the temperature 
had dropped to 102°F. By opening valves and wasting 
water the temperature could be brought down to 86°F. 
but not below: this, in spite of the fact that the initial 
temperature of the water at the treatment plant was 
between 32°F. and 33°F. 

There was very little heat loss through the Kimsul 
as was noted by the absence of any melting snow on 
the box. It was an excellent layout except for being 
a bit overdesigned. Undoubtedly, a smaller box would 
be more than ample and a little less heat would prove 
more satisfactory. Another point to mention with re- 
spect to this installation might be the fact that one end 
of the box caught fire through some unknown cause 
and burned out about 75 to 100 feet of insulating 
material before being brought under control. Fighting 
fire in the Arctic in winter is not very successfully 
accomplished as has been shown at most every installa- 
tion built by the Army in that area during this last 
war. It would appear most logical, therefore, to install 
fireproof insulation as much as possible. Fireproof 
material is not uuly as effective as other types but may 
be more readily available. 


Location Data for Smaller Installations 
The preceding has dealt with larger installations 
where the site is predetermined by considerations other 
than the availability of an adequate water supply. For 
smaller installations, weather stations, outposts and 
temporary camps of small size, the location can be so 
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Huntington Co., Ind., applies Texaco SC asphalt prime coat prior to laying 


mixed-in-place asphalt. 
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laid out that the supplying of water will be an easy 
matter. Location near a reasonably deep lake is obvi- 
ously the most desirable since there is not the tendency 
to freeze solid that there is with a stream. Holes cut 
through the ice daily permit water to be secured by 
pumping or by buckets. Very little trouble was experi- 
enced at these installations, one reason probably being 
that the smaller outposts were supplied with an over 
abundancy of fuel oil that could be utilized to melt 
snow gotten just outside or in some instances just in- 
side the door when weather conditions did not appear 
too favorable. 





Snow and Ice Control in Syracuse 
(Continued from page 17) 


salt on streets in the downtown section between 3 and 
4 in the morning. Then, by the time the sun comes 
out, the rock salt crystals have bored down through 
the snow or ice and undercut them. The sun continues 
the melting process, and if any snow remains when 
the plows come through they simply push the salted 
snow against the curb for later hauling by trucks. Salt 
prevents hardening even if there should be some delay 
in removing snow. In a really bad blizzard accompa- 
nied by freezing rain we repeat the salt treatment after 
each plowing. 

After servicing the business section the rock salt 
trucks and spreaders move on to all arterial highways, 
stop streets and secondary hills. We once tried sand 
for traction on our steep grades but we found that the 
sand tended to blow off into the sidewalks before it 
could become embedded in the snow so we switched to . 
a rock salt and cinder mixture for these areas. 

We now have 27 routes that take about 2% hours 
each to cover. At present we are working on a plan to 
add more routes this winter and speed the work still 
more. The department’s trucks, 6 mechanical rock salt 
spreaders and 32 plows are augmented by outside 
trucks which we hire to expedite removal and snow 
control in a continuing storm. All private operators 
are assigned in advance to certain routes, and as the 
need for this additional equipment arises, each man 
is notified to check in at one of our garages. He picks 
up a load of rock salt and goes on to take care of his 
area. 

We plow the entire city, which consists of 240 miles 
of paved streets and 154 miles of dirt streets, and we 
salt from 50 to 60 miles of 
streets and roads every time it 
snows. As an extra service we 
supply St. Joseph’s Hospital 
with salt for their steps as an 
emergency measure and have 
salt boxes at all underpasses. 
Last year police department rec- 
ords showed that there were 
fewer accidents than before at 
salt-treated intersections, and 
now all intersections get rock 
salt immediately. 

Our saving in labor and haul- 
ing charges results from the fact 
that rock salt will melt up to 4 
inches of snow. We also save 
by eliminating the need for 
cleaning sand and cinders out 
of catch basins and culverts in 
the spring. 
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Layout of air piping and underdrains at West Fargo. 


Backwashing for a Trickling Filter Installation 


Information on the design of a unique installation to handle a strong 
packing-house waste, with a summary of operating results when used 
as a 2-stage and as a 3-stage filter. 


O TREAT a packing house waste containing about 

1,500 ppm of BOD, an unusual filter was designed 
and constructed some seven‘years ago. A brief descrip- 
tion of the plant and a summary of the operating re- 
sults were contained in a recent personal communica- 
tion to the Editor of PusLic Works by L. R. Howson, 
of Alvord, Burdick & Howson, consulting engineers. 
This installation at West Fargo, N. D., is a three-stage 
trickling filter, but it may be operated as either two- 
stage or three-stage. 

The grit and flocculating tank has a retention period 
of about 30 minutes. At the inlet end of the flocculating 
basin, a grease flotation chamber is provided to which 
air is admitted through perforated pipes. The primary 
settling tank provides about 30 minutes’ retention. 
From this tank, the sewage passes to a water works 
type rate controller which is set for the average daily 
rate of flow. Surplus flow goes to a storage tank, accu- 
mulating there during periods of heavy flow and being 
drawn off again during period of sub-average flow. 
This tank has a capacity of about 20% of the average 
daily flow. 

There are four primary filters, each 42 ft. in diam- 
eter and 6 ft. deep, the media ranging from 1 to 2 ins. 
These primary filters are dosed at the rate of 5,000 to 
8,000 lbs. of BOD per acre-foot per day. On account 
of the grease content of the waste the filters are pro- 
vided with air and water wash. Air for backwashing 
is admitted through a pipe grillage system consisting 
of 114” pipe laid at 18” centers with %4” orifices set 
in the bottom at 18” spacing; 2,000 cu. ft. of free air 
per minute is available for washing, the equivalent of 


approximately 114 cu. ft. per minute per square foot 
of filter area being washed. 

Water for backwashing the filters is available from 
a wash water tank designed to deliver 5,000 gallons 
per minute, the equivalent of 4 gallons per square foot 
per minute of filter being washed. In practice the fil- 
ters are backwashed about once in three weeks. The 
dirty filter wash water is returned to the incoming 
sewage. 

Air is introduced into the bottom of the primary 
filter only during the backwashing period. Observa- 
tions within the filter indicate a jelly-like growth 
throughout the entire 6 ft. of depth. The whole filter 
is active; and it picks up its operating efficiency almost 
immediately after washing. 

The primary filters, including intermediate settling, 
reduce the BOD of the raw sewage from 70% to 80%. 
This effluent is settled and then passed through two 
filters of the standard-rate type, each 6 ft. in depth. 
When operated in parallel, the effluent carries from 30 
to 50 ppm BOD. When operated in series, resulting 
BOD is from 10 to 30 ppm. With three-stage operation 
the final effluent carries from 10 to 20 ppm of nitrates, 
5 to 6 ppm of dissolved oxygen, is stable, and has kept 
the stream in fine condition for the 7 or 8 years in 
which the plant has been operated. The effluent, as will 
be noted, indicates a BOD reduction of 98% to 99% 
through the plant. 

The high operating efficiency is maintained through- 
out the cold winter months. This is due in part to the 
fact that the packing house waste has a temperature in 
excess of 70° the year around. 


Courtesy Ayer-McCarel Reagan Clay Co. 
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This shows the dustproofed asphalt plant, with dryer, hot elevator and dust duct. 


Los Angeles Builds a New Asphalt 
Plant 


Ultra-modern, $325,000 plant has electric heating, hydraulic controls 
and many new features. 


T IS not difficult to visualize the many road building 

problems of a city which sprawls over an area of 
465 square miles and has 4,828 miles of streets. It is 
enough to say that the Street Maintenance Department 
of the City of Los Angeles has one of the biggest 
street repair jobs in the world and one that goes on 
all the time. Some 2,358 miles of the city’s streets are 
asphaltic concrete or plant mixed rock and oil. The 
maintenance of these streets normally requires the 
operation of three mixing plants having a total batch 
capacity of 9,000 pounds. As a consequence, the city 
found itself with a real problem when the largest of 
its plants wore out shortly before the war. 

To replace this unit plans for a modern, dustless 
4,000 pound installation were started immediately but 
war-time material priorities kept the new plant on the 
drawing board until 1945. Work to clear the site finally 
was started in December, 1945, and completion of the 
job is expected this summer. 

The new installation, built at an approximate cost 
of $325,000, is located on a two-acre site at 2484 E. 
Olympic Blvd., near central Los Angeles. In addition 
to the new black top batching plant, facilities include 
garage space for twenty 10-ton dump trucks, a shop, 
showers and lockers, living quarters for the caretaker, 
switch house, compressor house, and a modern office 


and scale. It is the only plant in the country as far as 
known by city officials, where the heating of all mate- 
rials (except for the flame dried aggregates) is done 
electrically and a steam boiler is not used for any 
purpose. 

Specifications for the entire plant were prepared 
under the supervision of H. P. Cortelyou, Engineer 
Director of the Maintenance and Sanitation Depart- 
ment, and L. Miller, General Superintendent of the 
Street Maintenance Division. F. Sandusky, Superin- 
tendent of Asphalt Plants and Transportation, was in 
direct charge of construction. Louis Graham, Electrical 
Foreman for the city, designed and supervised the 
installation of all electrical equipment. H. E. Norell 
is foreman of the new plant. 

The largest single contract in the project covered 
the construction of the asphalt plant proper. This was 
awarded to the Standard Steel Corporation of Los 
Angeles. The plant was fabricated in integral units at 
Standard’s shops, shop-assembled, shipped, and erected 
on the site under their supervision. The illustration 
above shows the plant under construction. 

The new plant will enable the city to manufacture 
its own paving materials and will allow complete con- 
trol over the quality of the material produced. This is 
especially important because of the variety of mixes 
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used—some seven different types may be required of 
the one mixer in a day’s operation. 
Although the new plant is capable of mixing 1,350 


‘tons of material per 9-hour day, production will be 


limited according to the income anticipated by the 
department during the fiscal year 1947-48. This sum, 
proportioned over the year, will call for a daily pro- 
duction of 894 tons or 205,620 tons in the year. The 
city’s two other plants located in the San Fernando 
Valley will produce 214,130 tons. This totals 419,750 
tons of material which will be used on the streets of 
Los Angeles in the fiscal year 1947-48 for street main- 
tenance only. 

The aggregate bunkers for feeding the plant extend 
to approximately 11 feet below ground level and have 
a capacity of 1,000 tons of material. Constructed of 
reinforced concrete, they are 28’4” wide and 153’ long. 
Seven different compartments are provided as follows: 
1%” stone; 34” stone; 4” stone; pea gravel; rejects; 
sand; and crusher waste. All bins are equipped with 
grizzlies. 

A steel canopy for weather protection will be built 
over the entire length of the bunkers with only the 
ends enclosed. This permits incoming trucks to dump 
and drive straight through. 


Conveying System 

The belt conveying system is contained in a con- 
cret. tunnel, 7’ high x 8’ wide immediately below the 
burn ers. The main belt is 2612” above the floor of the 
tun: +1, 304’ long x 24” wide and is carried on 38 sets 
of fist roll idlers 5” in diameter. Power is provided by 
a 5 hp., 30 rpm., synchrogear motor. Six 24” feeder 
belts on 5’ centers are installed under the bins for 
sand and crusher waste. 

The material desired for a particular batch is roughly 
pro ortioned as it is dropped on the belt and carried 
to t1e cold elevator pit. This control over the flow of 
mat srial into the plant is highly important to the main- 
teni.nce of peak efficiency throughout the working day. 
By not allowing an excessive amount of material to 
reach the cold elevator, the aggregates are thoroughly 
dried, the screens are not overloaded, carryovers are 
held to the minimum, and the hot aggregate storage 
bins are maintained at their proper working levels at 
al] times. The aggregates are conveyed from the pit 
by a 39’ elevator driven by a 20-hp. geared-head elec- 
tri : motor direct-connected to the elevator head shaft. 
Tiis delivers 150 tons of aggregate to the dryer per 
hour. 

The firebox is shaped like a cone, 4’6” in diameter 
at the fire end and 5’6” in diameter at the outlet end. 
In order to obtain a quicker and more efficient com- 
bustion of the gases, it was made 10 feet long. Since 
fireboxes usually tend to burn out at the top, four 
trunnions permit the entire assembly to be rotated so 
that top wear is evenly distributed. The interior of the 
firebox chamber is lined with a six inch layer of Pli- 
brico, a type of firebox material that can be applied 
like wet cement and does not completely set until the 
firebox is put to work. 

The burner is a Bunsen type, using eight nozzles 
when firing with natural gas. When firing with fuel 
oil, air from a 360-cu. ft. compressor is used to atomize 
the fuel. Separate control valves are provided for each 
gas burner as well as one master control. With gas 
having a BTU content of 1,050 and a nozzle pressure 
of 20 PSI, the burner can raise aggregates having a 
10% moisture content to a temperature of 325°F. and 
can dry 150 tons of material per hour. After being 
dried, the aggregates are discharged from the dryer 


into the boot of the hot elevator which conveys them 
42’ to the vibrating screens at the top of the plant 
proper. 


Vibrating Screen and Hot Storage Bin 

The plant is equipped with a Symons 48” x 14’ 
double deck vibrating screen. A 15-hp. 1,800 rpm. 
motor is mounted on the screen base frame and trans- 
mits power to the eccentric head with V-belts. Isolation 
spring mountings which absorb the vibration of the 
base, support the screen at each corner. The unit is 
equipped with four sizes of steel wire screens as 
follows: 
Wire Size 


Material Screen Size 


Sand 4x 8Y’ 16 gauge 
Y%4” Rock 4’x 9! 12 gauge 
Y4" Rock 4’x 5’ 8 gauge 
34” Rock 4" x S! 4 gauge 


The storage bin for the hot aggregates, which is 
located directly below the screen, has a total capacity 
of 25 tons. It is divided into four compartments to pro- 
vide space for 6% tons each of sand and 4” rock; 
5 tons of %” to 44” rock; and 7% tons of 34” to 1” 
rock. The bins are made of welded 1%” steel plate with 
built-in access doors. The outlets from each bin com- 
partment to the weigh box are equipped with gates 
operated by Vickers hydrauic units. 

A 6-ton overflow bin is mounted on the side of the 
mixer plant. Any spillage from the four storage bins 
is carried to this bin in a completely enclosed chute. 
The discharge gate for the bin is positioned at the 
same level as the mixer discharge gate so that the 
overflow material may be easily removed by truck. 

The weigh box is carried on a 4-point suspension 
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H. E. Norell at the controls of the new plant. 
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General layout of the Los Angeles asphalt plant. 


fw 
I ” 


mounting, the tapered portion being linked with 4 
steel plates. As the materials drop into the box from 
the hot-storage bins immediately above it, they are 
weighed by a Kron springless scale having a 30” dial 
and a capacity of 5,000 pounds. Rigid supports are 
used in the structure which carries the scale and scale 
levers to reduce any vibration of the scale needle to 
the minimum. The weigh box and mixer are completely 
enclosed in a dustproof housing. Entries are provided 
to inspect or sample the aggregates. 


Mixer Details 

The pugmill mixer has a net working capacity of 
4,000 pounds per batch and is powered with a 100-hp. 
600 rpm. motor. Mixing is accomplished with two 
parallel shafts, each equipped with 16 paddles, rotat- 
ing in opposite directions. Although the city plans to 
operate on a 45-second cycle, a very thorough mix can 
be accomplished in 30 seconds. An hydraulically oper- 
ated slide-gate allows a 4,000-pound batch to be dis- 
charged in six seconds which includes the time neces- 
sary to open and close the gates. 

The 400-pound asphalt weigh bucket has a conical 
bottom with an 8” diameter outlet valve and can be 
emptied in 10 seconds. Its discharge, direct by gravity 
into the fan chute, is controlled by an hydraulically 
operated valve. Both the valve and the bucket bottom 
are electrically heated which enables a free flow of 
asphalt and easy operation of the valve at all times. 
Hydraulic controls are also provided for the two 3-way 
valves which control the flow of asphalt into the 
weigh bucket. A 500-pound capacity Kron scale with a 
30” dial is provided to measure accurately the asphalt 
charge for each batch. 


Dust Collecting System 


In order to be absolutely certain of complete dust 
control, Los Angeles specified the use of both a cyclone 
and a multiclone in conjunction with a spray chamber 
and settling tank. It is estimated that the cyclone will 
remove 75% of the solids, the multiclone another 15%, 
and the spray chamber 9.9% for a total efficiency of 
99.9%. The system is designed to handle 30,000 cubic 
feet per minute of combustion gases and dust laden 
air when adjusted to a temperature of 350°F. and 
atmospheric pressure. Housings and ducts are provided 
to withdraw gases and dust from the dryer inlet, the 
dryer outlet, the top of the hot elevator, the weigh box 


and mixer, and the vibrating screen. The duct from 
the dryer inlet has a diameter of 42” while all others 
are 10” in diameter. 

The cyclone is of conventional design, 14 feet in 
diameter. Dust laden gases pass through it and then 
enter the multiclone for further precipitation. The mul- 
ticlone which contains 54 tubes, 9” in diameter, was 
made by the Western Precipitation Corp. Gases leaving 
the unit are picked up by a Sturdevant #80 planovane 
exhauster fan through a 42” duct and driven to the 
spray chamber and settling tank for final and com- 
plete precipitation of the solids. The use of both a 
cyclone and multiclone required a 100 hp. motor in- 
stead of the usual 50 to 60 hp. motor. 

The spray chamber is 10’ x 10’ x 40’ high. Dust 
laden water from the chamber flows into a concrete set- 
tling tank 10’ x 20’ x 5’ high. Water which is cleaned 
in a settling tank is picked up by a pump and recircu- 
lated through the wet house sprays. The dust removed 
from the gases by the cyclone and multiclone feed is 
discharged to an enclosed elevator powered by a 5 hp. 
geared-head direct-connected motor. A chute at the top 
of the elevator carries the dust to a 3-ton storage bin. 
From here it is conveyed direct to the aggregate weigh 
box by a fully enclosed helical screw. A fifth weighing 
unit which might be desired for a particular mix is 
thus provided. 

This system varies from the usual practice of con- 
veying the dust back to the boot of the hot elevator 
from where it eventually enters the sand bin. It is felt 
that this method is superior in that it gives a better 
control over the fines which enter the mix. This in turn 
can effect a definite saving in the amount of asphalt 
needed since the presence of an excessive amount of 
fines requires additional asphalt for a proper mix. 


Asphalt and Oil Storage 

There are two reinforced concrete asphalt storage 
tanks with a capacity of 100 tons each. These are com- 
pletely below ground. Each is 10’ wide, 10’3” deep, 
and 35’ long; a common concrete wall running length- 
wise separates the two. The tanks hold more than four 
tank cars of asphalt which is brought to the plant on 
a spur railroad track. While the asphalt is stored in 
the tanks, it is held at a temperature of 250 to 300 
degrees by thermostatically controlled electric heaters. 
Storage space for the fuel oil used in the dryer burner 
is provided by another tank near the dryer. 
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Atomic Bombing Effects on Japanese Water 
Supply Systems 


The United States Strategic Bombing Survey report on the effects of 
atomic bombing on the water supply facilities of Hiroshima and 
Nagasaki. 


N EVALUATING the effects of aerial bombing on 

the public water supply, data were obtained not 
only on the damages incurred or on the extent of 
interruptions in service, but also on the systems exist- 
ing prior to the time of the first aerial bombardment. 
Sources of information were the prefectural and city 
health departments, waterworks officials, city engineers, 
and at Nagasaki, the Military Government officials. 

The officials concerned with environmental sanitation 
were cooperative but were unable to supply detailed 
records concerning their activities. According to their 
statements al] such records were destroyed in the 
bombing. The information obtained, while in round 
numbers in many cases, appeared to be reasonably 
correct and sufficient for the purpose of the Survey. 
In general, the officials appeared to be still in a state 
of confusion and this was admitted by some of them. 
Lack of records, loss of equipment, and shortage of 
manpower together with the apparent lack of aggres- 
sive leadership may have been responsible in part for 
this confusion. It should also be considered that many 
of these officials had lost their homes and were still 
concerned with matters pertaining to their own and 
their families’ existence. 


The Public Water Supply of Hiroshima 

The public water supply is obtained from wells sunk 
in the bed of the Ota Gawa, about 1% miles north of 
the city. The water is filtered through uncovered slow 
sand filters and under normal conditions the water 
would be chlorinated before delivery to the distribu- 
tion systems. The capacity of the plant was given as 
26 million gallons per day, with an average daily 
consumption of 17.8 million gallons, or 45 to 50 gal- 
lons per capita. The distribtuion system covered the 





Slow sand filter unwatered and in process of 
being cleaned. 


greater part of the city and prior to the bombing 
supplied 90 percent of the population (estimated at 
400,000). 

The treatment plant had been operated under lab- 
oratory control prior to the bombing, but no records 
were available at the plant laboratory. All records 
forwarded to the city office and laboratory were de- 
stroyed in the bombing. The shortage of chlorine fol- 
lowing the outbreak of war caused a break down in 
chlorination of the water and practically no chlorina- 
tion was practiced for some time prior to the bombing. 
From such evidence as was available the raw water 
from the river wells was free of turbidity, low in 
organic matter, total solids, hardness, and bacteria. It 
did not always meet the standards set for finished 
water, which is 50 bacterial colonies per milliliter, as 
determined by total count on nutrient agar incubated 
at 37° C. for 24 hours, and no coliform organisms in 
one milliliter, as determined by colonies on Endo 
medium incubated at 37° C. for 24 hours. 

No information was, available on the bacterial con- 
tent of the water as delivered to the system during the 
periods just prior to and since the bombing. During 
these periods, however, even in the absence of chlorina- 
tion it is believed that the water as delivered to the 
system was and is still of safe quality. 

No alternate plans were made for supplying drink- 
ing water in the city in case of bombing, reliance 
being placed upon the numerous wells existing 
throughout the city. 


Damage to the Water System 


Damage to the water system due to the bombing 
was primarily in the distribution system. Damage to 
the pumping and treatment plants was not sufficient 





Flush-type fire hydrant in street supplies water for domestic use. 
Note low pressure and opportunity for back syphonage. 
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Sand filter beds and covered storage reservoir. Hongochi-high 
water plant, Nagasaki. 


to interfere greatly with their operations. Considerable 
damage occurred in the plant laboratory and much of 
the equipment was made unserviceable. Damage to the 
distribution system in the city was mainly to the build- 
ing and house service connections, the only major 
break in the large mains occurring at a river bridge 
crossing. 

The service pipes to practically all destroyed build- 
ings were broken or leaking, following the explosion. 
It was estimated that there were approximately 70,000 
of these. Nothing had been done up to the date of the 
survey, to shut off these broken services and prevent 
the excessive loss of water. 

At the time of the survey the treatment plant was 
operating normally, but no laboratory work had been 
carried on since the bombing, although the damage to 
the laboratory was not such as to warrant’ more than 
a few days break in carrying on essential examina- 
tions. 

The whole plant was untidy, perhaps due in part 
to the difficulty of obtaining labor and _ necessary 
materials. The amount of water being delivered to 
the city was approximately 15 million gallons per day, 
the major part of which was being wasted through 
broken service pipes. The water pressure in the city 
had dropped to about 15 pounds per square inch and 
little or no water was reaching the undamaged sec- 
tions of the city. It was stated that the booster station 
supplying the higher sections of the city was put out 
of service by the typhoon and was inoperative at the 
time of the survey. 

In general, therefore, the water supply as delivered 
from the treatment plant was probably safe but was 
not available to a considerable part of the existing 
populated sections. The low pressure and the large 
number of leaky services made backflow possible. 
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Private Water Supplies 

At Hiroshima, as in all the coastal cities, shallow 
wells of both the dug and driven type abound. No 
estimate could be obtained as to the number of wells, 
but it was stated that wells were accessible to 85% 
of the population. Based on the number of wells re- 
ported in other cities, there probably are at least 
15,000 in Hiroshima. These wells varied in depth from 
20 to 40 feet, depending upon the topography. The 
larger buildings, hospitals, and factories generaly had 
drilled wells to supplement the city’supply ; these were 
300 feet or more in depth. 

It was stated that the water from these shallow 
wells was not used to any extent for drinking in the 
delta area of the city but was used for all purposes 
in the outskirts and in the higher sections. In general, 
the shallow wells were fairly well protected from sur- 
face pollution and the pumps used were of the force- 
pump type. It is questionable if these shallow wells 
were safe for drinking purposes, however. No infor- 
mation was available as to the water quality. 

In the bombed area all shallow wells were put out 
of service due to the debris and to the heat damage to 
pumps. These wells therefore ceased to be any health 
menace following the bombing. 


The Public Water Supply of Nagasaki 

The public water supply of Nagasaki consisted of 
4 impounding reservoirs located on the southern, 
eastern, and northern outskirts of the city. Water from 
these reservoirs, known as Kogakura, Hongochi- 
high, Hongochi-low and Nisiyama-high, was treated 
by slow sand filtration and post chlorination in 4 
independent plants having a combined capacity of 
10,230,000 gallons per day. Flow was by gravity into 
the distribution system from storage reservoirs at the 
plants. These reservoirs had served the city for 56 
years, beginning in 1889, and the supply had been 
adequate except during periods of severe drought 
such as occurred in 1939-40. 

In August, 1940, construction was begun on a fifth 
reservoir and plant, known as the Urakami supply. 
Treatment was to consist of coagulation, rapid sand 
filtration, and post chlorination. Because of the short- 
age of labor and materials, however, only two of the 
six filters were equipped. These were housed in a 
temporary wooden building. Thus the available supply 
was increased to 13.3 million gallons per day, which 
on the basis of 220,000 persons served, was equivalent 
to 60 gallons per capita per day. The total consump- 
tion at that time was approximately 10,000,000 gal- 
lons per capita per day, a quantity considerably 
smaller than experienced in United States cities of 
comparable size. However, the Japanese system of 
plumbing is such that very little water is required for 
flushing purposes. Furthermore, there were an esti- 
mated 10,000 private wells scattered throughout the 
city which were available to some 50,000 persons as 
sources of water, particularly for laundry and clean- 
ing purposes. 

Explosion of the atomic bomb on 9 August 1945 
caused the collapse of the temporary building housing 
the two filters, damage to the equipment, and destruc- 
tion of the power lines necessary for operation of the 
pump for lifting the water from the clear well to dis- 
tribution system. But since the other reservoirs and 
plants were not damaged by this blast and since the 
population of the city was materially reduced at the 
time, a shutdown of this plant did not result in a 
water shortage. 

In regard to quality of water, little data could be 
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obtained from records of past analyses since the labo- 
ratory building and equipment, including most of 
the records, were destroyed by fire following the 


- raids. Information obtained from the water depart- 


ment indicated the raw water impounded in the 
reservoirs to be relatively free from pollution. The 
filters were operated at rates considered within the 
ranges of good practice for water of this character 
and all water was purported to be chlorinated at an 
average rate of 0.5 parts per million before storage. 

Records of analyses conducted during the year 
1945 were destroyed. Hence no information was avail- 
able on the quality of water during and after the 
bombing attacks. However, there is no reason to be- 
lieve that the quality was impaired since none of the 
reservoirs or filtration plants was seriously affected by 
aerial bombing of the city. 


Effect on Quality of Water 


Indirectly, the air attacks did have an effect on 
the quality of water in all cities depending upon 
chemicals for coagulation or disinfection. The supply 
of liquid chlorine to Nagasaki was seriously depleted 
during the war and was eliminated entirely some time 
prior to the first raid on the city. Whether this was 
due to destruction of chlorine manufacturing plants 
or disruption of transportation facilities is not defi- 
nitely known. Nevertheless, the chief of the city water 
works reported that the use of liquid chlorine had to 
be discontinued and that chlorinated lime solution 
was used as a substitute. This was verified by a visit 
to one of the slow sand filter plants (Hongochi-High) 
where the liquid chlorine feed equipment appeared 
to be deteriorated from lack of use and where chlo- 
rinated lime solution was being used. This was some 
time after occupation by United States troops, and 
it is questionable whether chlorine was applied con- 
tinuously during the war, particularly after the air 
attacks. 

It was stated that the raw water from the reservoirs 
was usually low in bacteria, including the coliform 
group. Judging from the nature and development of 
the watersheds supplying the reservoirs, there is little 
reason to doubt this statement. Although the water- 
sheds are inhabited to some extent, there are no sewers 
carrying fecal material in the area and, although 
human feces was extensively used for fertilizing the 
farm land on the area, the proportion of farm land 
to uncultivated land is quite low and the cultivated 
land is laid out in such a manner that there is little 
run-off of fecal-bearing water into the reservoirs. 
Hence, it is doubtful whether the quality of water was 
seriously impaired even though chlorination was dis- 
continued entirely, particularly in the case of those 
supplies treated by slow sand filtration. 


Other Damage to the Water System 


In addition to the damages already mentioned, the 
Japanese officials reported a total of 17 breaks in the 
main feeder pipes of the distribution system, numer- 
ous breaks in the smaller laterals, and approximately 
5,000 breaks in house service lines. High-explosive 
bombs dropped prior to 9 August were responsible for 
16 breaks in pipes of the distribution system and 12 
additional breaks occurred as a result of the 9 
August atomic bomb, all of the latter being within 
850 yards of ground zero. Most of these breaks were 
in the nature of fractures to the cast-iron pipe where 
it had been laid on filled ground, due to the impact 
of the explosion being transmitted in the form of earth 
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pressure. In some places, however, pipe joints were 
loosened by the impact and the lines leaked. The dam- 
ages to house service lines were in the nature of breaks 
caused by fire and destruction of the buildings. These 
breaks resulted in a tremendous loss of water and a 
disabling reduction in pressure until the line could 
be shut off or the break repaired. Water officials at- 
tempted to provide water to the stricken area before 
repairing the breaks but the pressure was too low and 
the effort was given up as hopeless. It was estimated 
that damage to the mains was repaired within 2 weeks 
after the raid and that most of the breaks in house 
services were repaired within a month. However, 
many house lines were observed to be leaking at the 
time of this survey and it is believed that many more 
breaks were buried in the debris. The estimate of 
10,000,000 gallons per day water consumption at the 
time would tend to verify the belief that much leakage 
was occurring. No attempt was made to disinfect the 
repaired sections of pipe nor were samples collected 
to determine whether the water was bacterially satis- 
factory before placing the line in service. 


Health Hazards 


Insofar as health hazards are concerned it is be- 
lieved that the water supply was not seriously affected 
as a result of bomb damage. Loss of the Urakami sup- 
ply would have been a serious factor had not the 
industrial activities and population been reduced at 
the same time. However, since these decreases did 
occur the remaining four supplies provided sufficient 
water for sanitation purposes and since these supplies 
were not damaged, the water was of no worse quality 
than that before the air raids took place. 

The lack of chlorine for disinfection was somewhat 
of a factor in that good practice would dictate an 
increase in dosage during and following an air raid 
to provide an additional factor of safety in protect- 
ing the water in the distribution pipes against con- 
tamination resulting from backflow of polluted water. 
Where breaks in the distribution system occurred 
there was a definite opportunity for polluted water to 
be drawn into the system because of the drop in pres- 
sure. But if such pollution did occur, it apparently 
had no disastrous results as no major epidemic of 
water-borne disease that could be traced to the water 
supply was evident. 


Private Water Supplies 

In the event that the main supply was destroyed, 
city officials planned to use the 10,000 private wells 
scattered throughout the city as a source of drinking 
water. These dug wells were approximately 3 feet 
in diameter and 10 to 30 feet deep. Some were pro- 
vided with hand pumps, others with ropes and buck- 
ets. No particular attempt was made to protect the 
wells against contamination. About 50 percent had 
wooden covers but for the most part these were not 
tight fitting. Samples of water from these wells col- 
lected during a survey by city officials and students 
of the local medical college in October 1944 indicated 
80 percent to be polluted. At that time the various 
owners were notified of the conditions and warned to 
boil the water before using. Had it been necessary 
to use these wells as an emergency source of drink- 
ing water, city officials intended to treat them with 
chlorinated lime before allowing distribution to the 
people. 

[Editor’s note: Among the officers engaged in this 
survey were Ralph Tarbett of the Public Health Ser- 
vice and Paul Houser of the Sanitary Corps.] 
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Individual Sewage Disposal—Small Septic Tanks 
for the Housing Program 


Recommendations of the Joint Committee on Rural Sanitation, includ- 

ing the Dep’t. of Agriculture, Conference of State Sanitary Engineers, 

National Housing Agency, Federal Security Agency, Dep’t. of Interior 
and Tennessee Valley Authority. 


N CONNECTION with the Veterans Housing 
Program, minimum requirements for individual 
sewage disposal systems for homes beyond sewer lines 
have been prepared by a committee representing the 
above governmental departments. These have been 
published as reprint 2461 of the U. S. Public Health 
Service, revised 1947. The Public Health Service is 
now engaged on a program of research on this subject, 
but the results of these investigations will not be 
available for some time to come. For the present, there- 
fore, the regulations which are summarized herein will 
apply to Veterans Housing. 

Grease Interceptors. — These are not considered 
necessary for individual homes, though some states 
require them. They are considered necessary for 
establishments with large kitchens. When used, grease 
interceptors should be accessible and for a single- 
family dwelling should have a capacity of about 30 
gals. Fig. 1 shows two types that are approved. 

Building Sewer. — This should be of durable pipe, 
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FIG. 3 — DISTRIBUTION BOXES 











as vitrified clay, cast iron or concrete; bituminous 
joints are preferred for other than cast iron, with 
which Jead or similar joints should be used. Where a 
septic tank is within 25 ft. of the building, cast iron 
pipe is preferred. Essential features of the building 
sewer are: (1) Minimum size 6” if of vitrified clay 
or concrete; 4” if of cast iron; (2) minimum grade 
1% or 1 ft. in 100, but twice as much is preferable; 
(3) grade for 10 ft. immediately preceding the tank 
should not exceed 2% ; (4) cast iron pipe with good 
joints should be used when the line is within 50 ft. of 
a well or suction line, 10 ft. from any drinking water 
line under pressure and 5 ft. from basement founda- 
tions or when laid beneath driveways with less than 
3 ft. cover. Cleanouts should be placed at changes in 
line of 45° or more and in grade of 22%2° or more; 
90° bends should be avoided. All joints should be 
watertight and protected from damage by roots. 


Septic Tanks and Dosing Chambers 

The Septic Tank—The septic tank should be located 
where surface drainage is away from all sources of 
water supply; elevation should be such as to give 
proper grade for the sewer from the house. Low, 
swampy areas should be avoided. (Also stay away 
from rocky areas—Ed.) Properly made tanks need 
not be any specific distance from the house; location 
should be chosen to make an ample area available for 
the disposal field. Excessive cover is unnecessary— 
12 to 18” is sufficient, except in very cold areas. Mini- 
mum capacity of the septic tank should be 500 gallons, 
and more for houses having more than two bedrooms. 
Design should be based on the average daily flow of 
sewage, a retention period of 24 hours, and adequate 
sludge storage. Allow 50 gals per person daily for 
dwellings, 25 for camps and 17 for day schools, with 
a minimum of 500 gals. Where domestic garbage 
grinders are to be used, increase tank capacity 50%. 

There is little need for multiple chambers. The inlet 
compartment should have a capacity not less than two- 
thirds the total. Inlet baffles should extend 12” and 
outlet baffles 15” to 18” below the liquid level, and 
both 6” above. The inlet invert should be 3” above 
the outlet invert. The tank cover should be designed 
for a dead load of at least 150 pounds per sq. ft. 
Where covers are not removable, a manhole (or two of 
them) should be provided. Prefabricated tanks of the 
proper design and capacity are acceptable; metal tanks 
should be at least 12-gauge and should be treated or 
coated to prevent corrosion. 

Dosing Chamber—Dosing chambers with auto- 
matic siphons are not recommended with septic tanks 
for individual dwellings, primarily because of the 
cost; for installations to handle 1000 gals. per day or 
more, they are desirable, especially when a variety of 
sand filter is used for final treatment. The liquid 
capacity of the dosing chamber should be 50% to 75% 
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FIG. 4 — SUBSURFACE DISPOSAL FIELDS 























DISPOSAL TRENCH SYSTEM FOR LEVEL GROUND 














DISPOSAL TRENCH SYSTEM FOR SLOPING GROUND 











FIG. 5 - SUBSURFACE DISPOSAL TRENCHES 
AND SAND FILTER TRENCH 
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of the capacity of the field disposal lines, and dis- 
charges should occur at 2 to 3-hour intervals, or less 
frequently. Rain water and surface or foundation 
drainage should not enter the tank. 

Distribution Box.—A distribution box should be 
located at the upper end of the disposal field in order 
to feed the flow equally into all lines. Details of ap- 
proved boxes are shown herewith, Fig. 3. Diversion 
boards should not be installed in systems serving indi- 
vidual homes. but are desirable for installations with 
large flows. 


Subsurface Disposal Design 


Subsurface Disposal—Disposal fields should be at 
least 100 ft. from any water supply well (50 ft. from 
a drilled well with a casing 50 ft. or more deep) ; 25 
ft. from a stream and 10 ft. from dwellings or prop- 
erty lines. Permeability of the soil as indicated by 
percolation tests (see below), should form the basis 
for design. For dwellings, flow should be assumed at 
100 gals. per bedroom per day; for buildings used 
only in the daytime, flow will be 30 to 60 gals. per 
person per day. 

Vitrified bell and spigot pipe, extra strength drain 
tile or even agricultural drain tile may be used; 
lengths should not exceed 24-in.; joints should be 
spaced one-fourth to one-half in.; the upper part of 
the joint should be protected with asphalt treated 
paper. Tile without bells should be laid on a grade 
board. Trenches should be not less than 18 ins. wide, 
and may be somewhat more. Filter material should be 
not less than 6 ins. deep below the bottom of the tile, 
and should provide a cover of at least 2 ins. over the 
tile. Gravel, crushed stone, slag or other durable 
coarse porous material may be used. The porous mate- 
rial should be covered with straw or building paper 


before backfilling. Surface water should be diverted 
from the trenches. 

The lines of tile should not be less than 6 ft. apart, 
and may be more. Grade should be between 2 and 4 
ins. per 100 ft. and should not exceed 6 ins. under 
any condition. Cover should be such that tile lines will 
not be covered more than 18 ins., if possible; when 
cover of more than 30 ins. is necessary due to topog- 
raphy, other designs should be considered. In very 
cold areas, the tile may be placed under 3 ft. of cover 
and the trenches, using coarse porous filling, extended 
below frost. Maximum length of individual lines 
should not exceed 100 ft., and at least two lines of tile 
should be provided. Where two levels of disposal field 
are necessary because of considerable slope, drop con- 
nections should be used, but the bottoms of the trenches 
should not be connected. 

Making the Percolation Test.—In making the per- 
colation test, care must be taken to, obtain accurate 
results. Excavate a hole 1 ft. square and to the depth 
of the proposed disposal lines, generally 24 to 30 ins. 
Fill with water to a depth of 6 ins. or more; after the 
water has seeped out, again fill the hole to a depth of 
6 ins. and note carefully the time for the water to seep 
away completely. Divide this time by the depth of 
water (usually 6 ins.) From the time required for the 
water to drop 1 inch, turn to Fig. 2, and determine 
the effective absorption area required ; however, a mini- 
mum of 150 sq. ft. should be provided for each individ- 
ual dwelling unit. Absorption area is based on the 
area of the bottom of the disposal trenches. If these are 
18 ins. wide, the absorption area will be 1.5 sq. ft. 
per ft. of trench, and for 150 sq. ft., a total of 100 ft. 
of disposal area, composed of two lines each 50 ft. 
long will be required. Layouts are shown in Fig. 4. 

Sand Filter Trenches.—In tight soils, subsurface 
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Fig. 2. How to determine field requirements from percolation tests. 


disposal is difficult or impossible. Sand filter trenches 
may be used. An approved type of construction is 
shown in Fig 5c. The effluent from the lower line of 
pipe may be discharged into a seepage pit; or, with the 
approval of the State Department of Health, it may 
possibly be discharged into an open ditch or water 
course. 

Seepage Pits —General location should be the same 
as for disposal lines, and the distance between pits 
should be at least three times the diameter of the 
larger. Excavations should not extend into the ground 
water table, and pits should not be used where under- 
ground waters may be contaminated. In general, pits 
should be used supplementally to subsurface disposal 
fields. A diameter of at least 3 ft. is desirable, with 
depth at least 6 ft. into porous soil. An open joint 
lining, backed up with 3 ins. of gravel to the elevation 
of the inlet; and a manhole-type top are desirable. 
Coarse gravel should be placed to a depth of at least 
1 ft. before the lining is installed. When close to trees, 
the lining may be omitted and the entire pit filled with 
loose, coarse stone. Capacity should be at least equal 
to that of the septic tank, and in impervious soils twice 
as great. Based on the gross diameter (outside of the 
gravel backing), the following effective absorption 
areas should be provided per bedroom for dwellings: 
In coarse sand or gravel, 20 sq. ft.; in fine sand, 30; 
in sandy loam or clay, 50; in clay with considerable 
sand or gravel, 80; and in clay with little sand or 
gravel, 160. For camps, an area should be provided 
per person one-fourth of the above; and for schools, 
one-sixth of the above. Area includes the bottom and 
the sides to the elevation of the inlet. 

Cesspools —A cesspool is not recommended as a 
substitute for a septic tank as the raw sewage quickly 
clogs the soil. Also, cesspools are considered a definite 
health hazard, and should be used only subject to 
State Board of Health approval. Abandoned wells, 
drillholes or abandoned mines should not be used 
either as cesspools or as seepage pits. 


Sewer Charges Average One-Fourth of 
Water Bill in Texas Cities 

A total of 258 cities in Texas make a charge for sew- 
erage service, according to a survey conducted by the 
League of Texas Municipalities. Of these cities 96 
have populations below 2,500, 122 from 2,500 to 
10,000, 30 from 10,000 to 25,000, and 10 above 
25,000. The survey showed that sewerage rates based 


on water consumption are employed by most cities 
above 25,000, while the smaller cities prefer a flat 
rate or a charge based on the number of plumbing 
fixtures or the type of property. The average monthly 
bill for 24 cities under 2,500 in 1945 was 74 cents 
and for 10 cities between 5,000 and 10,000 the aver- 
age bill was 60 cents. It was found that where uniform 
or flat rates are used no attempt is made to base the 
amount of the charge on the extent of use; where any 
distinction is made the city usually has one rate for 
residential customers and another for business places. 
—Public Management. 


Laboratory Develops Marginal Soil 
Stabilizer 


The 1946 report on the activities of the New Mexico 
Highway Department Testing Laboratory located at 
the University of New Mexico in Albuquerque, indi- 
cates that the outstanding achievement of the 1946 
season was the development of a method for making 
usable vast quantities of marginal stabilizing ma- 
terial. By marginal is meant deposits of caliche, sandy 
gravel, and gravel which contain too much clay to 
meet highway specifications and are therefore unfit 
for use without addition of sand. In many sections 
of the State sand is not available. 

To meet this contingency the laboratory began ex- 
periments to determine if these marginal materials 
could be improved by incorporating with them small 
amounts of cement. The object was not a soil-cement, 
as this term is generally understood, which would 
involve percentages of cement ranging from 6 to 12 
percent, but only enough cement to counteract the 
clay. 

Two Federal Aid projects had developed very bad 
surface failures which were directly traceable to 
failure of the underlying base course, a crushed 
caliche. The caliche was a marginal type, carrying 
enough clay to render it plastic in the presence of 
excess moisture. 

Samples were taken at close intervals over the two 
projects and brought to the laboratory for analysis. 
Preliminary tests indicated that the addition of 2 
percent by dry weight of cement would counteract 
the effect of the clay. Samples were made up in this 
proportion and placed under water. At the end of 
two years the samples were still firm, volume change 
was negligible, and absorption well below allowable 
limits —Highway Research Abstracts. 
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Grass Sowing Under Film of Bitumen Emulsion 


By H. W. JARVIS, A.M.1.C.E. 


Divisional Surveyor, Middlesex County Council 


|* September, 1943, 13 Airfield Construction Group, 
R.E.; of which the writer was a member, were in- 
structed to carry out grass sowing on a portion of an 
advanced landing ground at Headcorn, Kent. The 
method used was to incorporate a proprietary brand 
of peat in the soil, sow grass seed in the normal way, 
cover with ¥ in. sand, spray with a proprietary brand 
of non-toxic bitumen emulsion, cover with another 
' sand, and roll with a heavy hand-roller. 

A series of similar experiments is described in a 
pamphlet, “A Study of the Growth of Grass Seed in 
Surface Stabilised Soil,” by Martin A. F. Sutton, 
F.L.S., T. F. N. Alexander and F. C. West, B.Sc. 

Owing to the remarkable results obtained at Head- 
corn, it was felt that further investigation was justi- 
fied. The stimulus to the rapid germination of the 
grass seed, under practically any weather condition, 
seemed to be due to the film of bituminous emulsion 
rather than to the incorporation of peat. Accordingly, 
a series of experiments was carried out on the sites of 
air-raid shelters which had been demolished and grass 
verges in South-West Middlesex. The following is a 
brief description of the experiments carried out, ma- 
terials used, and the results observed during the past 
growing season. 


Preparation of the Site 

In almost every case soil had to be brought to the 
site before sowing could be carried out, and this was 
top spit from the site of an extension to a gravel pit 
near the river Thames. This new soil had to be well 
consolidated and levelled with repeated rolling and 
raking during dry weather. As the part of Middlesex 
in which this work took place has a gravel subsoil, no 
extra drainage was needed, but it is vitally important 
to provide adequate drainage on heavy or clay soils. 

When the plot had been made as firm and level as 
possible, the surface was very lightly raked over to 
obtain about ™% in. of fine tilth, into which the grass 
seed was raked before the first layer of sand was 
applied. 

As bitumen emulsions normally used for surface 
dressing carriageways are non-toxic, the emulsion 
used for spraying on the soil was taken at random 
from consignments delivered for other purposes, and 
in no case was any adverse result shown. Emulsion 
from six different manufacturers was used. The best 
grade seemed to be that containing 55 per cent bitu- 
men sprayed at the rate of 6 to 7 sq. yds. to the gallon, 
using a normal cold emulsion sprayer. 

This bituminous film on the soil has a twofold effect: 
First, it conserves any heat that may be present at the 
time of sowing, and secondly, by suction, it draws up 
the moisture to the surface from a considerable depth, 
thus providing warmth and moisture, the two essen- 
tial agents for speedy germination and subsequent 
growth. 

It was observed that where the film of bitumen was 
sprayed thicker than that described above, the grass 
shoots took a much longer time to break through the 
surface, and it appeared that most of the finer grasses 
in the mixture were—if they germinated at all—un- 
able to get through this heavy cover. The result was a 


sparse growth of coarse grass which soon became sick- 
ly in appearance, and which no amount of after treat- 
ment could turn into a good greensward. 

It is advisable to use clean, sharp sand both above 
and below the film of emulsion, as the sand below the 
emulsion splits up the tufts of new grass into separate 
shoots, making a more even sward. The sand above the 
emulsion amalgamates with the film and makes this 
crack up more easily under the pressure of the grow- 
ing grass. 

Experiments showed that the minimum quantity of 
seed to obtain an even sward that can be thrown open 
to the general public immediately after its first cut 
was 2 oz. per sq. yd. 

One remarkable result in this form of sowing is the 
complete freedom from annual weeds. Air-borne seeds 
are unable to germinate, as their roots are unable to 
pierce the film of bitumen emulsion, while, for some 
reason at present unknown, the seeds of weeds pres- 
ent in the soil do not germinate, while the grass seeds 
germinate at a very rapid rate. From April until early 
October, the grass shoots never failed to appear in 
eight days or less. 

The process as outlined above gives young grass of 
a brilliant green color. As soon as the grass starts 
losing this brilliant color and turning brown or yel- 
low, it is a sign that aeration of the soil is needed, 
and this is most conveniently carried out with a spiked 
roller. 

From observation kept on the soil under the film 
of bitumen, it is obvious that the presence of this film 
on top of the soil sets up a strong capillary action— 
e.g., two days after a sowing had been made in dry 
dusty soil a small portion of the film was lifted and 
the soil was found to be quite damp. Owing to the 
wet summer, extended observations on this particulary 
aspect were not possible, but further observations will 
be carried out during the present year and a further 
report presented. 


Advantages of the Method 

If the continued growth of grass by this method 
can be established, it will be of great importance, as 
in other years spring sowings were almost a total loss 
through drought during May and June. Another no- 
ticeable point is that the grass is of a very tough and 
wiry texture, which makes it more difficult to cut, but, 
on the other hand, gives a hard-wearing quality which 
is of importance for public parks and roadside verges. 
One great advantage of this method of grass sowing 
is the prevention of mud, as mud is most cumulatively 
destructive to grass that is open to constant foot traf- 
fic in wet weather.—Republished from 7'he Surveyor. 


Road Debts Down in Michigan 


According to a recent report of the Michigan Good 
Roads Federation, that state now has no road debt; 
and the county road debt is down to $5,500,000. 
Data on present street debt of cities are not now 
available, but it is believed that it is materially be- 
low the 1935 mark of $36,500,000. 
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Virginia’s First Three-Level Underpass- 
Overpass 

Shown herewith is the artist’s conception of a three- 
level highway interchange now under contract for 
construction in Norfolk county, Va., at the congested 
intersection of Routes 13 and 460. When completed, 
the interchange will eliminate a serious traffic bottle- 
neck and will forge the final link in a four-lane by- 
pass around Norfolk city. Artist’s drawing by Francis 
Wiley Powell, of the Virginia State Highway De- 
partment, was made to scale from engineering blue- 
prints. Route 13 (Norfolk bypass) crosses at top level, 
with Routes 460 and 166Y passing beneath the Nor- 
folk and Western railroad tracks. A connecting road 
runs on the plane of the railroad track. The project 
should be completed by late next year. Contractors are 
E. W. Grannis Co. and Lewis and Bowman Co., of 
Fayetteville, N. C. 


Cost Data on Maintenance of Turf Shoulders 
for Highways 

In a report to the Highway Research Board by a 
special committee of which P. L. Blackwell was chair- 
man, some data on cost of maintaining turf shoulders 
was given. E. L. Worthington of West Virginia made 
these comparisons: (a) Grass shoulders are cheapest 
to maintain; (b) Stabilized shoulders of selected ma- 
terial next cheapest; and (c) Earth shoulders are 
most expensive to maintain. 

Maintenance engineers of Virginia have made a 
comparison between the cost of maintaining grass 
shoulders adjacent to narrow pavements and adjacent 
to wider pavements, each carrying a varying volume 
of traffic. It appears from this comparison that it is 
more expensive to maintain a grass shoulder along a 


20-foot roadway than the same type shoulder along a 
30-foot roadway, even though the latter carries con- 
siderably more traffic. In one district of the State it 
is shown that grass shoulders have been satisfactorily 
maintained where the volume of traffic on a two-lane 
road was under 1000 v.p.d., on a three-lane road from 
1500 to 2000 v.p.d., and on a four-lane highway from 
3000 to 4000 v.p.d. 

Mississippi reports that the average maintenance 
cost of grass shoulders over several years was $55.70 
per mile. These shoulders were not totally grass cov- 
ered. Certain sections were partially stabilized or 
paved. One section, having three-fifths of the width 
grass covered and the remaining two-fifths treated 
with gravel, cost on the average of $11.50 per mile 
over a 5-year period. 

Indiana maintenance men contend that it is cheaper, 
where possible, to widen all surfaces of 16 feet, 18 or 
20 feet to 22 feet, using grass shoulders adjacent to 
the wider surface than to maintain narrower surfaces 
with consequent expensive shoulder maintenance. 

Minnesota reports little difference in the cost of sod 
or grass shoulder maintenance and the cost of main- 
taining gravel shoulders. 





New Sewage Treatment Equipment 
Installed in Los Angeles 


New sewage treatment equipment—the largest elec- 
trically controlled chlorination installation in the 
world—has been put into operation by the City of 
Los Angeles. 

The Bureau of Sanitary Engineering of the State 
Department is cooperating with the City of Los An- 
geles in collecting and analyzing bacteriological sam- 
ples from a network of stations along the beaches of 
Santa Monica Bay to test the efficiency of the new 





Artist's sketch of Virginia's first 3-level underpass. 
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Centrifugals: The 
broadest line, for 

3 3 widest variety of 

Fairbanks-Morse + # 4 centrifugal pumping 

Pomona Vertical Tur- : 7 service. 

bine Pumps: Oil or : 

water lubricated, with 

open or closed impel- 

lers—you can "‘figure"’ 

the right one for you. 


\ 
How Do You “Figure’’ 

OIE i 86 = SR a 
a Pump?... 


Figuring” a pump is engineer-talk for the slide- 
rule work necessary before deciding on the type 
and size of pump required to do the job at hand. 


It’s not easy: it involves the skilled use of almost 
every hydraulic formula. Equally important, it 
demands a familiarity with pumps and pumping 
problems that is broad enough to prevent over- 
sight, deep enough to assure an answer that’s 
right. 

Before you “figure” your pumps, have a talk with 
your Fairbanks-Morse dealer or the pump engineer 
from your Fairbanks-Morse branch office. If cy for high-head pumping 
there’s a way for you to save money and gain of almost every liquid. 
real pumping satisfaction, they'll know how to 

“figure”’ it. 


Westco Turbine Pumps: 
Built with extreme accura- 


FAIRBANKS-MORSE 


4 On» 


at!) A name worth remembering 


DIESEL LOCOMOTIVES - DIESEL ENGINES - PUMPS - SCALES « MOTORS - GENERATORS - STOKERS - RAILROAD MOTOR CARS and STANDPIPES - FARM EQUIPMENT» MAGNETOS 
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IHC tractor and Bucyrus-Erie bulldozer leveling Racine dump. 


apparatus in preventing pollution of beaches and Bay 
waters. On the basis of these studies the department 
will consider possible modification of the state quaran- 
tine of more than 10 miles of beaches. 





Tractor and Bulldozer Smooth Refuse Dump 
at Racine 


Racine, Wisc., has three dumping areas along the 
lake front where 5000 yards of refuse is deposited 
every week. International TD-6 tractors are snown at 
work in both illustrations; and at the right is also 
shown a modern type of refuse collection unit used in 
Racine. 





Sewage Disposal in Japan 


The following data regarding sewage disposal 
practices and facilities in Japan appeared in the 
Lighth Army Octagram, and was forwarded to us by 
Lt. Col. Jack J. Hinman, Jr., of the Eighth Army 
Engineers: 

Prior to the war Japan used chemical fertilizers. 
The ever present honey carts played the streets then 
as they do today but in a different function. They 
were then an important part of the country’s sewage 
disposal system—carting waste from homes to barges 
for disposal at sea. 

Today with chemicals at a premium the use of night 
soil has become an absolute necessity for farm lands. 











MSWANE 2< 


SMALL 
Water MAINS 


CAST IRON PIPE 


is rust-resisting. No other 
pipe lasts so long and cost 
so little per year. 





OVERSIZE MALE & FEMALE 
THREADED 






“Just Screw ‘Em Together” 


This oversize THREADED 
joint . . . with hex grips 
that hold the wrench 
firmly ... makes it easy 
for even unskilled men 
to lay. 


MeWANE CAST IRON PIPE CO. 
Birmingham 2. Alabama 


WRENCH 
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NOW Rolled from 
Alloy or Mild Steel 


Caine seu 


steel Piling 
i\\\ 


Rolled from a new steel alloy, Caine 
Corr-Plate is now 25% stronger and has 
nearly 100% greater corrosion resistance. 
This alloy makes available equal strength 

Caine Corr-Plate Steel Piling has been used the world over for Founda- 

tions, Dams, Retaining Walls, Docks, Levees, Bulkheads, Sewers, Disposal 

Plants and hundreds of other jobs—It’s stronger, lighter, nestable, easy 

to drive and water tight; can be re-used again and again. 





stanvano® 
and nearly double the life in a 25% 
lighter piling. Approved by Highway 
Departments and U. S. Engineers. 


cKIn 





(NTERLO 


Doubled life and 25% greater strength make Caine Corr-Plate Steel Piling 


the bargain buy in piling! 
NOW, MORE THAN EVER BEFORE... aa | 
STRONGEST PER POUND WEIGHT WN / 
1K ’ 
CAINE STEEL COMPANY == 


STEEL PILING DIVISION, 1820 N. Central Avenue, Chicago 39, Illinois 














2278 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Incoming Allied personnel are amazed and amused 
at the antiquated system of “honey carts’; yet these 
play an important part in the present economic system, 
as saviors in revitalizing the worn-out paddy fields 
and truck lands that produce the nation’s main source 
of food. 

The ‘honey carts” and the “bucketeers” function 
in an organized system known as the Hygienic Guild. 
Approximately 90,000 of Yokohama’s 140,000 homes 
are served directly by the farmers in the neighbor- 
hood or use “honey” on their own garden plots. The 
remaining 50,000 homes are served by the Yokohama 
City Hygienic Section which is organized as follows: 

The city is divided into 60 districts, each of which 
is served by a contractor belonging to the Hygienic 
Guild. These contractors employ 240 carts which haul 
from the individual homes to 40 collecting points 
and 11 barge sites within the city. The “honey buck- 
eteer’’ earns 2,000 yen a month and fills 60 to 80 
thirty-six liter buckets per day. The charge to the 
home owner is two yen, fifty sen per bucket. 

At the barge sites, sludge, which is extracted prin- 
cipally from septic tanks and is rather low in fertilizer 
value, is separated and dumped into the sea. The 
remainder is sold and shipped by barge to neighbor- 
ing prefectures. 

From the 40 collecting points, the contractors op- 
erate a fleet of 23 trucks which haul night soil to 400 
distributing points in the country. Here it is sold 
to farmer associations at one yen per bucket. Cost of 
hauling from Yokohama to the outlying areas aver- 
ages two yen per bucket and this is subsidized by 
Yokohama City. 

A distributing point consists of two large con- 
crete tanks each separated into ten 720 liter (one 
truck load), compartments. Sludge is aged in the 
compartments until it reaches the exact stage for use 
as fertilizer. This is approximately two months in the 
winter and two or three weeks in the summer. 

The city officials, being dissatisfied with disposal by 
dumping at sea, and looking forward to the time when 
chemical fertilizers are again available, have plans for 
a sewage disposal plant in Yokohama. A sanitary 
sewer system has also been proposed, but the amount 
of critical materials required and the tremendous ini- 
tial cost of such a project will prevent its installation 
for a long time. 





Snow Removal Equipment Needed for an 
Airport 

The following snow removal equipment is needed 
in order to maintain safe operation on a major airport, 
Class IV or V, when snowfall averaged 70 inches per 
year, according to Neil Brackstone, airport manager, 
Department of Aeronautics, Lansing, Mich., in a dis- 
cussion at the ARBA meeting: 

Two one-way plows mounted on two 2)4-ton all 
wheel-drive trucks equipped with dump bodies and 
underbody blades; one one-way plow with side wing 
mounted on 5-7-ton all wheel-drive truck equipped 
with dump body; one medium and one large rotary 
snow thrower, the medium mounted on 2-3-ton all 
wheel-drive truck and the larger on a 5-7-ton all wheel- 
drive truck; one of the rotarys should be equipped 
with loading device; one crawler-type tractor and one 
carry-all of 20-yard capacity; one trailer mounted 
sand spreader with sufficient cast to spread abrasives 
thirty to fifty feet. It would be advisable to buy ma- 
terials to construct equipment to heat properly abrasive 
materials. 
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2) JAEGER “SURE PRIME” 


bees the only pumps ath || 
protected performance 









All-weather enclosures keep 
them clean, dry, quicker- 
starting, smoother running — 
for the life of the pump. 


















Extra powered, conservatively 
rated and faster and doubly-sure 
to prime, a Jaeger is a more effi- 
cient pump to start with and 
maintains that high efficiency for 
longer years of life. Sizes to 10”. 
Send for Catalog P-45. 





Quickly accessible 


Main Office, Factory 


THE JAEGER MACHINE CO, Main Ofice, Fonte 


REGIONAL 8 E. 48th St. 226 N. LaSalle St. 235-38 Martin Bldg. 
OFFICES: NEW YORK 17, N.Y. CHICAGO 1, ILL. BIRMINGHAM 1, ALA. 
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CUT MAINTENANCE COSTS 75% 


Concrete slab maintenance costs can be 
reduced as much as 75% by the Koehring 
Mud-Jack Method. The Mud-Jack raises 
sunken concrete walks, curbs and gutters, 
driveways, streets, and airport runways, 
eliminating reconstruction costs. Write for 
the free illustrated handbook “How to Detect 
and Correct Pavement Slab Pumping.” 


one en 







KOEHRING COMPANY 


Milwaukee, Wisconsin 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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This APSCO Mode! 80 (front 

view) averages 5 tons per min- 

ute delivered and laid in the 
trench. 





The APSCO Trench Roller is 
an ideal companion piece for 
the WIDENER. The pneumatic 
tired leveling wheel is a real 
feature of this machine. Write 


for details 
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ROAD WIDENING 


is Easy, Fast and Economical 
with an APSCO WIDENER 





ECONOMICAL—This widener is ideal for road contractors and highway departments 
who have roads to widen or shoulders to build. In most cases forms are not required, 
effecting a considerable saving. 


EASY—Two man crew operates it. Driver sits directly over the work—full view ahead and 
behind. All controls within easy reach, including independently connected brakes to 
driving wheels. Dump truck backs up to hopper, is pushed along as widener travels 
forward. 


FAST—The general design and specifications, resulting from careful study of widening 
problems, together with broad experience, combine to produce an efficient, speedy 
machine which will soon pay for itself in time and money saved. 


FLEXIBLE—Standard unit spreads 2’ to 4’ strip of sand, gravel, dirt, stone (not bitumi- 
nous mix—altho Model 60 readily handles bituminous mix also) to any depth. Handles 6” 
or even larger material. 


Write for detailed specifications! 


THE ALL-PURPOSE SPREADER CO. 
Fuller Road Elyria, Ohio 


ee 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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Why Standby Chlorinators Are Necessary 


The seriousness of chlorinator failures is indicated 
by experience last year in New York State. Emergency 
chlorinators maintained by the State Health Depart- 


waa 


ment had to be installed to treat water supplies in nite “ULTRA-LAPPED”’ VALVES 
eighteen communities where the regular equipment . 

ai needed major repair. These chlorinators were in use a Cooler Mo bigs 
total of 925 days or an- average of 51 days for each . re Efficient 


Longer-Liveg 


installation. If they had not been available, the health 

of consumers in eighteen communities would have been 
a seriously endangered. Dependence cannot be placed on 
the availability of these chlorinators as they often are 
all in use. The most important point, however, is that 
interruptions in treatment usually occur even though 
the portable units are installed as soon as practicable 
after a failure. 

The only safe answer to the problem of continuous 
chlorination is the installation of standby machines so 
that in the event of failure of one machine the other 
can be put into operation at once. Also, complete sup- 
ply of replacement parts should be kept on hand for 
ready repair, and these parts should be replaced when 
used. 

The principal chlorinator may be operated by an 
electric motor or water for the chlorinator may be 
secured from a motor-driven pump. Under these cir- 





Valves are the heart of any compressor. 
Jaeger's air-animated ‘‘Tough Swedish 
Twin" Valves are 75% to 100% larger 
than others to insure free air flow—so 
cool they operate indefinitely without 
carbon. ‘“‘Ultra-lapping’"’ to micro-pre- 
cision finish produces perfect leak-proof 
closure and makes them 10 times longer- 








cumstances the chlorinator will fail to operate when Sizes 60 to 600 ft. lived. Ask for Catalog JC-5, describing 

Rae , ‘ sil ‘ ; 7 truck, tracto' the most efficient 2-stage, air-cooled 
electric power is cut off due to the effect of lightning, or skid mounted. Gas, : d 

5 é a ae? diesel, electric. compressor in use today. 
sleet storms, etc. Therefore, when principal dependence 
is placed on electricity the auxiliary or standby chlori- THE JAEGER MACHIN Mela Office, Factor 
" g : Prt . 4 Y 

nator preferably should be of a type which will operate G Cc E co Columbus, Ohio 


without electric power, such as a hypochlorinator driven pn oa eet RR yA Y. Se ot. tatatte &. sae =>. 
by a small gasoline engine or by water pressure. The 


problem of electric power failure is most acute with a PUMPS + MIXERS -LOADERS-HOISTS- PAVING MACHINERY 
gravity supply because water will continue to flow and 


thus will enter the system untreated. 


Another desirable auxiliary arrangement is the use | A Better Way of Heating 


of a hypochlorinator as standby for a gas feeding unit | 








































so that continuous chlorination can be assured. The | Sludge Digestion Tanks ah et ad 
difference in the type of the two chlorinators generally 
means that difficulty will not be experienced with both P, . T. Digester Heater and Heat Exchanger 
units at the same time—WVew York Water Works , 4 
News. ; . « » does away with . é 
constantly decreasing 
heat transfer, greatly 
riments Better Safety Practices Are Needed in weer hagas 
quired, B cleaning coils, and 
Public Works minimizes the operat- 
There is a wide field for improvement in effecting ing interruptions on- 
ad and safe construction practices in the public works field, countered in the con- 
kes to especially among the employees of states, cities and ventional method of — 
travels counties. Trenching, street maintenance and motor heating digestion PACIFIC FLUSH TANK Co. 
vehicle repair shops are a few of the places where tanks. Ask for Bulle- 3 FT waa | Ge a 
— standard safety practices can and should be much wa Ba san Francisco. _LOS ANGELES 
weil more widely applied. rhe first step is to work out aie a = 
standard practices, but the more important step is to 
apply them. It is not enough to make safe practices PLAN POST WAR SEWER LINES 
bitumi- available in a printed form, nor to lecture foremen 
dles 6” and supervisors on what they should do. Safety meth- WITH WESTON 
ods must become a routine, and until they do they GASKETS and 
will not be fully effective. 
Granting that this is outside of their usual scope FORMS for ALL 
of work, this might be a worth-while job for our state SEWER PIPE JOINTS 
sanitary engineering departments. In most states there 
> are safety divisions (who normally spend much of _@ No jute used—gasket centers spigot. e Definite 
VU. their time on industrial work) through whom a start space in each joint for cement.  e Form confines 
‘ can be made; and in addition safety principles could cement-grout to lower portion of joint. ¢ Particu 
Yhio be applied to the men on the job through state high- larly advantageous in water-bearing trenches. e In 
way departments and in short schools and other exist- firation oe 
y : 7 7 o 
— ~~ — for water, sewerage and high S A.WESTON, ADAMS, MASS. }f 
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Enclosed Equipment Not Always 
Weatherproof 


By W. F. Schaphorst, M.E. 


We sometimes erroneously believe 
that simply because a machine is com- 
pletely enclosed it can be safely in- 
stalled outdoors. Totally enclosed mo- 
torized variable speed drives, for 
instance, are a good example. Instances 
have been brought to this writer’s at- 
tention of drives of this type being 
harmed by installing them outside, 
subject to year-around weather. 

These drives are totally enclosed, 
yes, and the users doubtless felt that 
they would be immune to any kind of 


weather. But not so. When the sun 
shines on the casing the inside may 
become so hot that the belts are ruined. 
Then when it rains and water enters 
the housing, which is not watertight, 
the discs may be caused to stick and 
corrosion may result; and in extremely 
cold weather the discs and belts may 
cease to operate satisfactorily due to 
stiffness and congealed lubricant. 

So if you find that you must install 
devices of this type in connection with 
outdoor machinery, it is well to be sure 
that they will be kept dry at all times 
and that they will become neither too 
hot nor too cold. In other words, a 
shelter is advisable. The same is true 











Long noted for mechanical strength 
and simplicity of construction 
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Metro two-unit floor at Sewage Treatment Plant, pea Ohio 


* superior performance proved by many installations 


since 1926 


* area of channels is 64% of cross sectional filter area 


* area of apertures is 40% of filter floor surface 


* high grade de-aired clay, vitrified, impervious to 


chemicals 


* adaptable to circular, rectangular or octagonal floor 


design 


Write for complete information on 


engineering service and products. 








PRODUCERS OF QUALITY CLAY PRODUCTS SINCE 1982 





THE METROPOLITAN PAVING BRICK COMPANY 
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‘Canton * Ohio 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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of other machinery that is generally 
installed indoors. Don’t install it out- 
doors without first consulting the 
manufacturer. 





A Tip to Makers of Household 
Water Filters 


Helena, Mont., obtains its water from 
the head of Last Chance Gulch, one of 
the world’s richest placer deposits. One 
of its citizens, who has a household fil- 
ter screen attached to his kitchen faucet, 
recently removed it to clean it and found 
in it three small gold nuggets. 

Report of this find should cause a run 
on Helena’s providers of household {fil- 
ters. Also it should insure more frequent 
cleaning of such filters by water con- 
sumers—a duty quite commonly neglect- 
ed, we fear. 


Australia Adopts AASHO Bridge 
Loadings 

Difficulty in obtaining good timber 
will lead to the increased use of steel 
and concrete, with consequent longer life 
of structures. With increasing traffic, it 
is probable that the economic axle load 
limit will be raised before such struc- 
tures will have reached the end of their 
useful life. Further, with decentraliza- 
tion of industry, it may be necessary to 
carry occasional very heavy loads. 

In view of these factors, the question 
of loadings to be adopted for the design 
of bridges on important roads has been 
considered at the last two conferences of 
the Senior Technical Officers of the 
Australian State Road Authorities. Their 
final recommendation that the H20-S16- 
41 loading of the American Association 
of State Highway Officials should be 
adopted for State Highways and Main 
Roads has now been approved by the 
Conference of State Road Authorities. 
—From the 1946 Annual Report of C. 
G. Roberts, Chief Engineer, Country 
Roads Board, Australia. 


It Was a Noisy Centrifugal Pump 
By W. F. Schaphorst, M.E. 

In the writer’s city there was a 
noisy centrifugal pump which operated 
with a suction lift. The engineer asked 
whether it would be all right to admit 
air into the suction. 

Air admitted into a suction line 
sometimes does eliminate noise, but 
the writer does not recommend that 
procedure. The noise is sometimes due 
to the fact that the suction lift is ex- 
cessive causing what is known as 
“cavitation” in the impeller. Air in the 
suction is generally bad because it 
reduces pump efficiency and it may also 
promote corrosion. In other words ad- 
mission of air into the suction is a 
makeshift method. The preferable way 
is to determine the cause of the noise 
and then eliminate the cause. If the 
noise is due to excessive suction lift the 
pump can probably be lowered suf- 
ficiently so that the lift will be of cor- 
rect height. Do the bearings rattle? If 
so, repair the bearings. 
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Drainage floor of a large trickling filter. 
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Courtesy Ayer-McCarel-Reagan 


RICKLING FILTERS 


Sound practice for selection and placing of trickling filter 
media. ASTM specifications for vitrified clay underdrains. 


Media for 
Filters 


In most cases broken stone or crushed 
slag are preferred for media for trick- 
ling filters, though in some cases clay 
media appear to have advantages. With 
stone or slag, the media should be sound 
and durable, free from dirt and fines, 
and properly graded. An approximately 
cubical shape is preferable. Durability 
may be tested by the sodium sulphate 
test, though all engineers are not in 
agreement that either this test, or the 
freezing and thawing test, is a reliable 
indication of the durability of stone for 
trickling filter service. When the sodium 
sulphate test is used, any media of which 
10% of the number of pieces fail or 
the total loss of material exceeds 10% 
as a result of 20 testing cycles should 
be considered unsuitable. Where testing 
is not feasible, and in the case of small 
installations, it may be sufficient to in- 
spect the quarry from which the stone is 
to be obtained ; to note the condition and 
appearance of the source material and 
of the aggregate produced; and to ex- 
amine other filters, state highways, and 
concrete made from the aggregate. 
Visual inspection of concrete in service 
for several years may help to indicate 
the suitability of the aggregate used. 
A good inspector on the job is even 
more necessary when aggregate is not 
tested. 


Size of 
Media 


There is no recognized standard size of 
stone for filter media, though a possible 
tendency appears to be toward the use 


of coarser stone. Common sizes are 1%” 


to 24%", and 2” to 3”, though still 
larger stone is frequently used. Accord- 
ing to the National Research Council 
Report, 8 of the 34 filters described 
used stone having a minimum size of 
2%” or 3”. Using the smallest dimen- 
sion to designate the size, of nine low- 
rate filters, 4 used 114”, 4 used 2%4” 
and 1 used 3”; of 10 deep filters with 
recirculation (mainly Aerofilters and 
Accelo Filters), 3 used 1%”, 4 used 2” 
and 2 used coarser stone, while 1 was 
indefinite; of eight shallow filters with 
recirculation (mainly biofilters), 1 used 
3%” to 1%", 3 used 1” and up, 3 used 
1%”, and 1 used 2”. 

The personal opinion of the writer 
is that coarser media, preferably 2%” 
to 34%”, is preferable; and he prefers 
to use the same size in secondary as 
in primary filters. Whatever the sizes 
specified, a tolerance of about 5% plus 
or minus should be the limit. Fine ma- 
terial, being particularly objectionable, 
should be clearly and rigidly restricted ; 
generally 3% by weight should be the 
maximum passing a specified screen, 


as 4” or 3H”. 
Handling 
Stone 


Probably more filters have gotten a 
poor start in life from careless handling 
and placing of stone than from any 
other cause. Some of the photographs 
in earlier sections of this series have 
shown methods that are not defensible. 
The following procedure in handling is 
recommended: A layer of coarser stone 
about 6” thick is placed on the under- 
drains; the remainder of the stone is 


dumped outside the filter and rehandled 
into place. This will cost more but is 
worth it. When hauling by truck, which 
is the universal practice, fine material 
collects in the bottom of the truck body. 
When the load of stone is dumped, a 
pocket of fine material results. A belt 
conveyor, with a screen feed, is excellent 
for rehandling. However, when a con- 


.veyor is used, stone should be spread in 


layers not over 2 ft. deep as coning and 
segregation occur otherwise; or a face 
should be built up for the entire depth 
of the filter, letting the coarser stone 
roll to the toe of the slope. Generally 
some fine material will enter the under- 
drains, no matter how carefully the 
work is done. This should be removed 
by flushing or other locally applicable 
means; but every effort should be made 
to minimize the amount of fine material 
going into the filters. 


Specifications 
for Stone 


No late specifications for trickling 
filter stone are available. Those used at 
Dallas, Tex., some ten years ago and 
forwarded to us by Prof. R. M. Dixon 
are summarized below. These were ap- 
parently satisfactory, for no unfavor- 
able reports have been received regard- 
ing the durability of the media in these 
filters. The specifications: ‘‘The aggre- 
gate shall be crushed stone of a quality 
that will withstand the disintegrating 
effects of the weather and of the applied 
sewage. The aggregate may be granite, 
limestone or trap rock, and shall be of 
such quality as to satisfy the following: 
Not more than 3.7% wear; not more 
than 0.70% absorption; minimum spe- 
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cific gravity 2.€0; minimum hardness 
12.00; crushing strength 15,000 lbs. 
calcium carbonate (if lime- 
stone) not less than 8.3% ; sulphate as 
SOq4 not over 1.2%; organic matter 
none; loss, sodium sulphate, 20 cycles, 
not over 10% ; and pyrites, trace. Sizes 
shall be as follows, using a round 
screen: Retained on 3” but passing 
3%", not more than 5%; passing 3” 
and retained on 2”, not less than 50%; 
passing 1! 2”, not over 5%; passing .". 
not over 3%. Soil and clay not per- 
mitted. Stone shall be produced by one 
operation of the crushing and screen- 
ing unit, and recombining will not be al- 
lowed.” 


per sq. in.; 


Clay Media 
For Filters 


Various types of clay filter media 
have been employed, especially in high 
rate filters and for very strong sewages. 
Among these are the ‘‘Raschig”’ rings, 
which are hollow cylinders of equal 
length and diameter, with only enough 


wall thickness to provide strength. An- 
other type of clay media is a block 
about 12” cube, which is perforated 
with the maximum number of 1” di- 
ameter holes. The blocks are so set, one 
above the other, that each hole is con- 
tinuous from the top to the bottom of 
the filter. 

Banister Engineering Co. (in a 
forthcoming article in Public Works 
Magazine) reports the use of clay media 
for strong sewages containing vegetable 
processing, milk or packing wastes. 
These filters are loaded to 3.3 pounds 
of BOD per cubic yard of media, or 
more than 5,000 pounds per acre foot, 
and recirculation may be used. An ad- 
vantage of this design is that ponding 
is eliminated. 


Specifications for 
Underdrains 


The following tentative specifications 
have been prepared and published by 
the American Society for Testing Ma- 
terials, and are designated as C 159-45 
pe 


Scope 

1. (a) These specifications cover vit- 
rified clay filter block made from clay 
or shale or mixtures thereof. Two types 
of filter block are covered, as follows: 

Type /—A_ one-piece filter block 
suitable for use in constructing a single- 
course trickling filter floor, which pro- 
vides continuous drainage channels or 
ducts through the lower portion of the 
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block for the conveyance of liquids 
from the filter bed and drainage and 
aeration grilles in the upper portion of 
the block for the passage of liquids 
from, and air into the filtering media. 

Type /1.—A two-piece filter block 
suitable for use in constructing a two- 
course trickling filter floor, which pro- 
vides drainage and aeration. When 
placed or assembled, a course of the 
lower pieces or units forms continuous 
drainage channels or ducts for the con- 





veyance of liquids from the filter bed 
and for the passage of air into the filter 
bed. An assembly of thé upper units 
forms drainage and aeration grilles for 
the passage of liquids from, and air 
into the filtering media. 

(6) The purchaser should specify 
the type or types of block desired. 


Compressive Strength 
2. The average compressive strength 
of fine filter blocks shall be not less than 








ARMCRE 


FILTER BOTTOM 
BLOCKS 


Top Left: Placing stone on 
ARMCRE filter floor at 
Repid City, S. D. 


.Lower left: Laying floor of 
self-aligning, light-weight 
ARMCRE Filter Bottom 
Blocks. 


Upper right: It is no trick 
to lay ARMCRE blocks. 
This floor is at Walteboro. 


Lower right: Illustrating 
the proper way to place 
stone in a filter. ARMCRE 


installation at Wautoma, 
Wis. 
Hundreds of installations 


prove the value of ARMCRE 
Filter Bottom Blocks. The 
Standard of Underdrains. 


Get full details today 


AYER-McCAREL-REAGAN CLAY CO. 
BRAZIL, INDIANA 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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€00 psi., based on the gross area of the 
block, with the load applied in the same 
direction as in service. No individual 
block shall have a compressive strength 
of léss than 500 psi. 
Absorption 

3. The average water absorption of 
five filter block, by 1-hr. submersion in 
boiling water, shall not exceed 6 per 
cent of the dry weight of the block. 


Shape 
4. (a) Type I filter block shall be 
of the self-spacing type and shall be 


boat 


ww SO 








rectangular in plan, as laid. When 
placed in parallel rows on the subfloor 
of the filter bed, the cells in a single 
course of Type I filter block shall form 
continuous drainage ducts, and the aper- 
tures or slots shall provide for drain- 
age and aeration of the filter media. 
(6) Both the units for the lower or 
drainage course and the units for the 
upper or aeration course of Type II 
filter block shall be of the self-spacing 
type and shall be rectangular in plan, as 
laid. When placed in parallel rows on 


the subfloor of the filter bed, the lower 
units shall form continuous drainage 
channels. The upper units, when laid in 
parallel rows on the lower units, shall 
provide for drainage and aeration of 
the filter media. 


Permissible Variations in Dimensions 

5. The length, width, or height of a 
filter block shall not vary by more than 
% in. per ft. over or under the nominal 
dimension. 

6. (a) Apertures in the top of Type 
I filter block shall be not more than 1% 
in. in width, but may vary in length. 
The aperture area shall be not less than 
20 per cent of the top area of the filter 
block when in position of use. 

(b) Apertures in the top or aeration 
course of Type II filter block shall be 
not more than 1% in. in width, but 
may vary in length. The aperture area 
shall be not less than 40 per cent of the 
top area of the block when in position 
of use. 


Shell and Web Thickness 


7. (a) The exterior walls (shells) of 
Type I filter block shall be not less than 
9/16 in. in thickness and the interior 
webs shall be not less than ™% in. in 
thickness. 

(b) The exterior walls (shells) and 
the interior webs and struts of the Type 
Il filter block comprising the lower or 
drainage course shall be not less than 
9/16 in. in thickness. The exterior walls 
(shells) and the longitudinal webs of 


< 2 


oN cD ee Preece 
Tests for Joe Filter Block are listed on 
these pages. 


the Type II filter block comprising the 
top or aeration course shall be not less 
than 1% in. in thickness. Stiffening 
webs, for stiffening the longitudinal 
webs, shall be not less than 9/16 in. 
in thickness. 


Drainage Channels 

8. (a) The aggregate effective cross- 
sectional area of the drainage channels 
in a filter block shall be not less than 
15 sq. in. per ft. of width of that filter 
block. The effective cross-sectional drain- 
age area shall be defined and measured 
as the sectional area lying below the 
lowest level of the aperture slots. 

(6) The cross-sectional shape of the 
bottom of the drainage channels of any 
filter block shall be curved or narrowed 





NATCO UNIFILTER BLOCKS 


Above is one of two tanks, 90 ft. in diameter, installed at the LaChoy Food Products 
Division of Beatrice Creamery at Archbold, Ohio. Here Natco Unifilter Blocks of glazed, 
hard-burned clay, by reason of their light weight and single unit feature were rapidly 
and economically installed. Their great structural strength has resulted in low repair 


FOR TRICKLING 
FILTER BEDS 


and maintenance costs. Write for literature. 


Branch Offices: New York, Chicago, Phila- 
delphia, Detroit, Boston, Syracuse and 
North Birmingham, Alabama. In Canada: 
Toronto, Ontario. 
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in width to form a trough in the bottom 
of each channel, so as to accelerate flow 
of effluent and to minimize stranding of 
solids in such channels. 

(c) The height of the drainage chan- 
nels in any filter block shall be not less 
than 2% in., measured from the lowest 
level of the aperture slots. 

(d@) There shall be not less than two 
parellel drainage channels per foot of 
width of a Type I filter block. 


Workmanship and Finish 

9. (a) Filter block may be either 
glazed or not glazed, unless otherwise 
specified in the purchase order. 

(b) The lower bearing surface of fil- 
ter block shall not vary from a plane by 
more than % in. per ft. of the greatest 
length or width of the block. 

(c) All filter block shall be well 
burned and substantially free of lami- 
nations and fractures. All block shall be 
free of cracks exceeding 2 in. in length, 
of chips exceeding 2 by 1 by 3/16 in. 
in dimensions, and of blisters exceeding 
2 in. in diameter and projecting more 
than % in. above the normal surface. 


Marking 


10. All filter block shall bear the 
name, initials, or trade mark of the 
manufacturer. These marks shall be in- 
dented on the exterior of the block and 
shall be legible. 


Rejection 


11. If the test specimens fail to con- 
form to the requirements for compres- 


ARMCR 











a 


Joe Filter Block Passes. 


sive strength or absorption, the manu- 
facturer may sort the shipment, and new 
samples shall be selected by the pur- 
chaser from the retained lot and tested 
at the expense of the manufacturer. In 
case the second set of test specimens 
fails to meet the requirements, the entire 
lot shall be rejected. 

12. Except as specified in Section 11, 
the expense of inspection and testing 
shall be borne by the purchaser. 


Sampling and Testing 


13. (a) The purchaser or his author- 
ized representative shall be accorded 
proper facilities for sampling and in- 
spection of the filter block, both at the 
place of manufacture and at the site of 





FILTER BOTTOM — 


BLOCKS BY 


Gor better Trichling Gilier Operation 


Proved by performance in hundreds of 
sewage disposal plants, ARMCRE Filter Bot- 
tom Blocks meet all requirements for com- 
pletely successful underdrain construction. 


Special Features: 


One of the easiest blocks to lay. 


Made of highest quality de-aired Vitri- 


fied Shale and Fire Clay. 


High compressive strength. 


High resistance to acid or chemical ac- 


tion and deterioration. 


Exceptional aeration and drainage 
features. 


Easy to work over after laying. 


More than 26% of top of each block is 
used for rectangular openings, permitting 
air to circulate freely and maintain ideal 
aerobic conditions. Entire inner surface of 
ducts is smooth. No solids accumulate in 


an. ARMCRE system. 


App. Dimensions and Weights 


Full Block: 12” long, 10” wide, 5” high. 
Ducts: Each 4” wide by 32” high; Cross- 


sectional area per duct, 12.5 sq. in. 


Top Openings: each 3” long by 1” wide. 
Weight per Block: 20 pounds. Weight per 


square yard of floor: approx. 240. 


Complete Service Ohio and East 


THE BOWERSTON SHALE CO., Bowerston, Ohio 
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the work. At least ten days from the 
time of sampling should be allowed for 
completion of the tests. 

(6) Filter block shall be sampled and 
tested in accordance with the Standard 
Methods of Sampling and Testing 
Structural Clay Tile (A.S.T.M. Desig. 
nation: C 112) of the American So. 
ciety for Testing Materials. 


Specifications for 
Laying Underdrains 


The following specifications for lay- 
ing vitrified clay filter underdrains 
have been suggested by the Trickling 
Filter Floor Institute and are based on 
considerable experience in this work: 

The filter blocks shall be laid in 
place on the floor of the trickling filter 
and in longitudinal rows running at the 
desired angle to the drainage channels. 
The blocks in each row shall be laid 
in true alignment and with the cross 
joints staggered in each row by starting 
every other row with a fractional 
length. 

The filter block may be laid and im- 
bedded in a dry cement-sand bed mixed 
in proportions of one of cement to six 
of sand. The entire surface should be 
sprayed or sprinkled with water after 
the block are laid so that the cement- 
sand bed will take a set before the 
filter media is applied. 

This method using a _ sand-cement 
bed is recommended as it avoids the 
floating of the block in the grout, gives 
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Other BOSCO 
Products 


BOSCO Extra-Quality 
Drain Tile and Fittings 
BOSCO Plain End Pipe and 
Tru-Line Collars 





Drainage Material Specialists 
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a more uniform surface, and has been 
found to be a cheaper method of con- 
struction. 


Design Details 
For Filters 


General Layout.—On circular filters 
up to about 200 ft. in diameter, the 
simplest layout is to pass the central 
drain channel through one diameter and 
slope both halves of the filter toward 
the center channel. On deep filters 
where the feed pipe is not far below 
the surface of the stone, the center chan- 
nel can pass through or around the cen- 
ter pier. On shallow filters, where the 
feed pipe normally passes under the 
filter, the center channel must pass 
around the pier or the channel must 
be offset from the center line. Where 
the offset method is used, provision 
must be made for adequate drainage 
around the pier. With a rectangular 
filter of moderate size, the same central 
channel arrangement may be used. With 
very large filters, two or more drainage 
channels may be desirable. 


Shape of Filter —With a rotary dis- 
tributor, the circular form is simplest 
from the viewpoint of construction. 
Circumferential reinforcing carries the 
stresses and the walls need not be 
stable against overturning though they 
are often designed to be so. A thin 
wall and relatively small footings may 
reduce the cost. If the wall is not de- 
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The underdrains of this 36’ diameter filter are laid in segments sloping to the center. 


signed to be stable, care should be taken 
not to backfill on the outside before the 
media is placed inside; and placing of 
the media should be relatively uniform 
over the whole filter area. Octagonal 
filters have been used, but appear to 
have few advantages under present day 
construction conditions. 
Ventilation.—Actual data regarding 
the necessity for ventilation are meager. 
It is generally recognized that the pres- 
ence of air in the interstices of the 
filter is necessary all of the time. How 
much air is necessary and how its pres- 
ence in the filter can best be assured 
are not matters of agreement among 
engineers, nor is there any common 
practice. In general, it may be assumed 


that good construction, as outlined in 
these articles, will provide adequate 
ventilation in both high-rate and low- 
rate filters. 

Ventilation may be improved by ex- 
tending the underdrains through the 
filter wall by means of special wall 
ducts or reducers; or the underdrains 
may be stopped about 6” from the 
wall and covered with a special block 
or half tile, with risers of vitrified pipe 
spaced at intervals around the periphery 
of the filter. 





The concluding article in this series 
will appear in an early issue. 

















TRANSLOT= 


The Efficient Filter Block with the Transverse Slot 








TRANSLOT blocks are made from Vitrified Clay, the 
EVERLASTING and ACID PROOF material. Its Salt 
Glazed, smooth walls permit the rapid flow of sewage. 


Transverse Slots across the top of the block provide 
properly proportioned openings into the ducts for 
collecting downward flow of liquids and the upward 
passage of AIR. 


Lengthwise grooves on under side of each block hold 
alignment when laying. Uniform in size, 6 blocks cover 
a square yard of filter floor. Self aligning and self 
spacing, they are easily and rapidly laid on 1 foot 


centers. Translot, made with standard fittings, can be 
used on all types and designs of Trickling Filter Beds. 


TRANSLOT ADVANTAGES Include: 
1. One piece—easy to lay. F 
2. Made from vitrified clay and salt glazed. 
3. 12” wide and 18” long—easy to figure. 


4. Cross Ventilation betwen ducts made possible by trans 
verse slots. 
5. Furnished with all sh Manufactured to your plans. 


Pp 


6. Properly proportioned apertures provide thorough ventile- 
tion and rapid run off. 


7. Close dimensional tolerances and carefully inspected. 
8. High in compressive strength—Lew in absorption. 





Send your plans and let us submit estimates of quantities and prices. 











—— 





CANNELTON, 
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This section digests and briefs the important articles 
appearing in the periodicals that reached this office 
prior to the 15th of the previous month. Appended are 
Bibliographies of the principal articles, in which the 
articles in each periodical are numbered consecutively 
throughout the year, beginning with our January issue. 
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Water Supply 
Highways and Airports 





The letter and number at the 
end of each item refer to those 
used in the Bibliography. Numbers 
not found in the current Bibli- 
ography will be found in the 
one published the previous month. 

















The Waterworks Digest 


Activated Carbon 
For Open Reservoirs 

Tastes and odors were eliminated 
from the pond of 108 acres that fur- 
nishes the supply of Pembroke and two 
other Massachusetts towns by use of 
activated carbon without subsequent fil- 
tration. Copper sulfate applied at 3 
ppm was ineffective, so sulfate followed 
by activated carbon was tried, both ap- 
plied from motors; copper sulfate at 
the rate of 0.6 ppm, and carbon at 1.25 
ppm. The next morning no taste, odor, 
turbidity or carbon was found in tap 
water. The screens in the pump well 
were covered with a gelatinous mass 
flecked with carbon, which was washed 
off at half-hour intervals. A gelatinous 
mat 4%” thick composed of amorphous 
matter covered the bottom of the pond. 
Chlorine consumption dropped 3 to 4 
lb. per mg. The trouble did not return, 
but just before ice formed, 0.4 ppm of 
copper sulfate and 1.25 ppm of carbon 
were applied as a precaution. 

The carbon was applied in a water 
suspension, piped to containers in the 
motorboats from a filling station on 
land, where it was mixed in a barrel by 
means of an electrically driven cen- 
trifugal pump. From the boat the sus- 
pension was discharged through a 1” 
copper service pipe carried up over the 
stern and terminating in the wash of 
the propeller.®18 


Suggestions 
Of a Contractor 


A member of a firm of contractors 
which has been building waterworks 
structures for many years offered the 
New England Water Works Assn. a 
number of practical suggestions which 
were highly appreciated. They applied 
chiefly to handling ground water, and 
concrete and brick construction. Con- 
struction of intakes, reservoirs, and fil- 
ter plants, as well as deep pipe lines, 
often extends below ground water level, 
and bids will generally be lower if the 























Courtesy New England WWA 


Diagrammatic sketch showing general layout of carbon treatment plant. 


bidders are furnished information ob- 
tained by core borings not over 50 ft. 
apart over the entire area involved. If 
the soil at the bottom allows free pass- 
age of water, the use of the well-point 
system will reduce construction cost. 
But if the soil is dense, it is not prac- 
ticable. It is a waste of money to pur- 
chase well-point equipment; it is cheaper 
to rent the equipment. The operation of 
it requires hiring four men for 24-hr. 
operation 7 days a week, costing about 
$250 a week. Whatever the cost, it will 
be less than that of the sheathing alone, 
in the case of trenches, and will reduce 
the other expenses. If the job is large 
enough to warrant the use of 8” pumps, 
a Diesel pump is most economical, using 
35 gal. per day of oil against 150 gal. 
of gasoline for a gasoline engine. In 
one case where the excavation covered 
3 acres, the area was drained by pump- 
ing from two pump wells ten feet deep, 
formed by oil drums punched full of 
holes and surrounded by 3 or 4 ft. of 
crushed stone. If the bottom of the ex- 
cavation is fine material, sheathing and 
sump pumping is probably necessary, 


but the hydrostatic head can often be 
lowered by means of well points in the 
upper porous soil. 

In building concrete walls, he recom- 
mended use of steel plate as water stops 
in construction joints instead of copper; 
the latter often is bent out of shape 
when pouring the concrete, and costs 
more. In designing a circular well, do 
not batter the wall; the cost of sheath- 
ing for a battered wall will exceed that 
for one of uniform thickness by several 
times the cost of the concrete saved.®! 


Swedish 
Water Treatment 

A Swedish engineer, comparing 
Swedish and American water treatment 
practices, finds differences in local con- 
ditions responsible for most of the dif- 
ferences in practice. In Sweden most 
of the supplies are surface water. There 
are only three softening plants. Zeolite 
treatment is not used there. On the 
other hand, they consider the Swiss 
Magno compound superior to any 
American practice for removing COs, 
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Original Woodcut by Lynd Ward 
gland WWA 


The life of a supply line, to be constructed with cast 
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iron and manganese, and the Swedish 
Inka apparatus superior to our aeration 
equipment for removing COs. They 
widely use separate circulation of swim- 
ming pool water for chlorine dosage. 
In sterilizing water for domestic con- 
sumption the U.S. has a long lead over 
Sweden. The chief lead is in details of 
design and understanding of the rela- 
tion between the technical development 
and its economic importance.4*! 


Grouting the Foundation 
Of an English Dam 


The plans for the Darwell impound- 
ing dam at Hastings, England, now 
nearing completion, called for a central 
clay puddle core wall. Borings had in- 
dicated that the foundation would be 
entirely in clay, which lies on a stratum 
of water-bearing sandstone. The dam 
is 1,878 ft. long; maximum height, 59 
ft.; maximum width at base 500 ft. The 
trench for the foundation was carried 
down to depths as great as 50 ft., and 
had been excavated for more than half 
the length of the dam when it unexpect- 
edly ran into an intrusion of the sand- 
stone only a few feet below the surface, 
from which water entered the trench at 
the rate of 1,000,000 gal. a day. This 
required an entire change of plan. It 
was decided to endeavor to form a cut- 
off in the sandstone by grouting, and 
to make the core wall of concrete up to 
the level of the surface, and clay above 
that. Boreholes were sunk at 20 ft. in- 
tervals throughout the length of the 






itself. 


For Bulletin 350A, address Builders-Providence, 
Inc., (Division of Builders lron Foundry), 16 Codding 


St., Providence 1, R. I. 


THERE'S A PLACE for Builders Propelo- 


flo Meter in your flow proportional chemical feed- 
ing. The accuracy of its streamline Venturi design 
contributes to precise water treating and its ex- 
tremely low loss of head reduces pumping costs. 
The Propeloflo Meter bolts into any line from 2” to 
36” as easily as a short length of pipe, reads 
directly in gallons, and has ample power to operate 
a variety of feeding controls. Paced by Propeloflo, 
chemical feeding is correct—without wasteful over- 
feeding or dangerous underfeeding. Hydraulic con- 
trol, without electricity, air or other source of power 
makes chemical feeding as dependable as the flow 





Courtesy The 
Junction of top of concrete core and 
clay puddle core. 


Surveyor 


core wall and to depths up to 130 ft. 
and lined with 5” steel pipes, which 
were carried up through the core. Every 
fourth borehole was _ pressure-grouted 
with cement until grout appeared at a 
neighboring borehole or at the ground 
surface. Where it seemed necessary, in- 
termediate holes were bored and grouted. 
The effect of this grouting on water 
level in observation boreholes up and 
down stream was recorded daily, and 
as grouting proceeded the uniformity 
between them decreased. When the reser- 
voir was filling with water, water levels 
in the boreholes upstream were affected 
but levels in those downstreams were 
not. Springs in an outcrop of the sand- 








BUILDERS PRODUCTS 


Venturi, Propeloflo and Orifice Meters 

Venturi Filter Controllers and Gauges ® Conveyoflo Meters 

Type M and Flo-Watch Instruments ® Wheeler Filter Bottoms 
Master Controllers ® Chronoflo Telemeters © Manometers 
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stone below the dam diminished in flow, 
More than 5,000 tons of cement was 
used in the pressure grouting. 

To secure watertightness of the core 
wall where concrete and clay meet, the 
concrete was given a steep-sided curved 
nose and the adjoining ground at each 
was sloped so that, when the inevitable 
sinking of the puddle clay takes place, 
it will tighten up in the wedge-shaped 
spaces so formed. 


Submerged Pipe 
Lines at San Francisco 


Most of San Francisco’s water supply 
comes from the other (eastern) side of 
S. F. Bay, which extends SE from the 
ocean to a point about 25 miles from 
the city. In 1888 two supply lines of 
16” wrought iron pipe were laid across 
a neck of the bay about a mile wide. 
These pipes were galvanized and dipped 
in a combination of asphalt and coal 
tar, and were in excellent condition 
when examined 48 years later. In 1901 
two lines of 22” Bessemer steel pipe 
were laid across the bay parallel to the 
others. In 1925 a line of 42” c.i. pipe 
with ball-and-socket joints was laid near 
the others on a layer of crushed rock in 
a trench in firm clay. This also has 
given no trouble; but a part of this line 
405 ft. long was laid in a slough ona 
bottom of soft mud and has kept mov- 
ing out of line and opening up at joints 
in spite of driving piles and dumping 
crushed rock along it. After three re- 
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When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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pairs and a fourth break, in 1943 a 
36” welded steel line was installed in- 
side the 42” pipe and the annular space 
between them was filled with grout 
pumped in under pressure. No further 
movement has yet occurred. In 1936 a 
pair of 54” steel pipes were laid across 
the bay on a submarine wooden trestle, 
the pipe being 34” plate in a 6” con- 
crete jacket. This has given no trouble. 
It is now proposed to add a 72” line, 
but to carry it around the south end of 
the bay on dry land. This will add 
about 14 miles to the length but will 
eliminate the dangers and difficulties of 
repairing connected with submarine 
lines and will traverse districts where 
additional consumption may develop.™!8 


Financing 


| Waterworks 


Financial soundness and maximum 
efficiency require a well-managed plant 
and proper allocation of revenues to 
permit a pay-as-you-go policy wherever 
possible. When borrowings are neces- 
sary, however, expert services should 
be engaged to determine the economic 
soundness of the project, obtain com- 
munity support and prepare an infor- 
mative prospectus that will impress the 
bond buyers and secure the lowest 
financing costs obtainable for the com- 
munity. When such precautions are 
taken, the water works executives will 
be able to plan carefully and wisely, 
construct well, and pay promptly.4* 


Charges for 
Fire Protection 


In Indiana, public fire protection is 
paid for in most cases by fire hydrant 
charges, which vary from $2.50 to $100 
per hydrant per year. This method is un- 
scientific, encourages the use of an inade- 
quate number of fire hydrants and has 
other objectionable features. Opinions 
differ as to the percentage of the total 
cost of service that is due to provision 
for fire protection, this varying from 
80% for small communities to 20% for 
large ones. What is generally consid- 
ered the most equitable method yet de- 
vised, is a charge per inch-foot of the 
pipe distribution system, with a nomi- 
nal allowance per hydrant for mainte- 
nance. In Indiana cities where this 
method obtains, the hydrant charge va- 
ries from $10 to $15 per hydrant and 
the balance is apportioned over the dis- 
tribution mains of 6” diameter or 
larger.4%7 


Bactericidal Properties 
Of Chlorine Dioxide 


Studies made to learn whether chlo- 
rine dioxide might not be useful for 
disinfection as well as for increasing 
palatability led to the conclusion that, 
on the basis of O T A residuals, its bac- 
tericidal properties are as great as, if 
not slightly greater than, chlorine. With 
waters not artificially contaminated, less 
chlorine than chlorine dioxide was 
needed to kill, but the reverse was true 
in the presence of high concentrations 
of peptone. In contrast to chlorine, the 





In Washington the state law says 
you can not tunnel under a highway. 
But that didn’t stop Marckmann & 
Williams of Seattle from installing 
42 feet of 10-inch pipe under the state 
highway near Sumner, Washington. 

They used two GREENLEE Hydrau- 
lic Pipe Pushers and a Power Pump 
... they pushed the pipe under the road. 

You, too, can simplify and speed 
underground installations of pipe with 
a GREENLEE Pusher—manually or 
power-operated according to your jobs. 
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Push pipe under streets, sidewalks, 
floors, lawns, railroads, and other ob- 
structions. Eliminate extensive ditch- 
ing and tearing up . . . save time and 
heavy costs of tedious back-filling, 
tamping, re-paving (just a short trench 
accommodates the pusher). 


Save with a GREENLEE, which often 
pays for itself on the first few jobs. 
Get facts now by writing Greenlee 
Tool Co., Division of Greenlee Bros. 
& Co., 2048 Columbia Avenue, Rock- 
ford, Illinois. 


GREENLEE 








QUICK FACTS ABOUT THE GREENLEE HYDRAULIC PIPE PUSHER 


Easy — one or two men can easily operate on any job. 
Portable — compact, easy to carry to job and set up. 
Fast — operates at six different speeds. Two models — (1) 
for pipe up to 4-inch; (2) for larger pipe, drainage ducts, 
concrete sewer pipe. Do the jo 
GREENLEE. 


easier, quicker with a 
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efficiency of chlorine dioxide is rela- 
tively unaffected by pH values between 
6.0 and 10.0, which would indicate 
important applications in waters of high 
natural alkalinity, those treated to pre- 
vent corrosion and softened waters.4** 


Character of Reservoir 
Water During Filling 


Quabbin reservoir, of the Boston, 
Mass., water supply, with an area of 
38.6 sq. mi. and an average depth of 
51 ft. and maximum 148 ft., began 
filling in August, 1939, and was filled 
by the spring of 1946. The bottom, to 
an elevation above the shore line, had 
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been cleared but not stripped of top soil. 
During this time analyses were made, 
at regular intervals and at depths of 10, 
30, 50 ft. etc., of the temperature, tur- 
bidity, color, pH, iron, manganese, dis- 
solved oxygen, hydrogen sulphide and 
bacteria. The color increased slightly 
the second year, decreased rapidly the 
third and fourth, and slowly thereafter ; 
is now 12 ppm and decreasing. 

The mineral salts, such as iron and 
manganese, in line with the color, in- 
creased the second year but there was 
a vast improvement the third and fourth 
years (1942 and 1943). The contents 
of both iron and manganese have re- 
mained approximately the same in the 
bottom water since 1943, while at the 
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THE hew TRIPLEX 


Copacity 0-24 gal./hr. 
ot 0-100 ibs./sq. in. 


Means Better Water/ 


%Proportioneers% Triplex Chem-O-Feeder is compact (24” x 16” x 12” overall) and 
new in design .. . it feeds three different chemicals, each at a predetermined, adjust- 


able rate. This single unit injects exactly the right amount of hypochlorite, alum, and 


soda ash, or any other water treating chemicals, for sterilization, coagulation, pH 
control, etc. Simple to operate, accurate and long-lived, the Triplex provides . . . in 
one package . .. complete economical water treatment for the new or modernized plant. 


Write for complete information. 


7o PROPORTIONEERS. IC. 7% 


96 CODDING ST., PROVIDENCE 1, R. 1. 
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surface the iron content continues to 
decrease. Manganese has not appeared 
within 30 ft. of the surface since 1943 
nor above the 50-ft. level since 1944, 

The dissolved-oxygen content fell to 
zero, or nearly so, in the lower regions 
of the reservoir, during summer and 
fall stagnation periods the first three 
years, but has not been below 29% sat- 
uration since 1942. The average at the 
bottom has been above 80% saturation 
at Station 202 and €0% at Station 206 
since 1943. 

Hydrogen sulphide was present in 
the lower regions of Quabbin reservoir 
the first three years, during the sum- 
mer and fall seasons. There has been no 
hydrogen sulphide present since 1942. 

In general, Quabbin reservoir im- 
proved rapidly the second and third 
years—in 1941 and 1942. After 3% 
years of filling, the results of analyses 
showed that a relatively stable condition 
had been reached, although sigfinicant 
improvement in quality continues to 
date. Quabbin reservoir has now reached 
an age where it should be governed 
more by its own deposits than by the 
original bottom soil.®?? 


Corrective Treatment 
For Corrosion of Pipes 


The value of corrective treatment 
with alkali for corrosion rests upon the 
constant maintenance of the pH at the 
calcium carbonate equilibrium point, 7.9. 
In Baltimore, prior to 1944, iron and 
lime treatment was used except during 
Sept., Oct. and Nov., and the pH ayv- 
eraged 7.8 for the nine months of use 
and 8.3 for the other three months. 
During treatment, the deposition of 
lime was sufficient to retard corrosion 
in the first two of the five distribution 
zones. After the second zone the water 
passes through a series of reservoirs, 
where some COsz is absorbed and the 
pH falls to 7.7 in the third zone, 7.6 
in the fourth, and 7.5 in the fifth. In 
the last two, the rust coating deposited 
is porous, and soluble iron averages 
0.25 ppm in the fourth zone and 0.40 
ppm in the fifth; as compared to 0.05 
in the first. Sufficient alkalinity was 
present, however, to prevent ‘“‘red water’ 
complaints. Once equilibrium had been 
established in a given zone, the pH 
at all points in the zone equaled that 
of the water entering it. Averaging 
over the 25 year period of correc- 
tive treatment, the cost, including labor, 
storage and depreciation, has been 43.1 
ct. per m.g.P!9 


Anabaena and 
Copper Sulfate Treatment 


During the fall of 1946, Kenoza 
Lake, a source of Haverhill’s water 
supply, exhibited an unusually stubborn 
resistance to copper sulfate treatment. 
For years, routine microscopic examina: 
tions of the water have been made 
monthly during December to March and 
semi-monthly during the other months. 
On Aug. 13, 1946, Anabaena were 
found in moderate numbers and the lake 
was treated with copper sulfate at the 
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rate of 2 lb. per mg. The count was 
moderately low in a sample collected on 
Sept. 5 but which was not analyzed 
until Sept. 9. The same was true of a 
sample collected Oct. 1, but there were 
complaints of tastes and odors. It is be- 
lieved that the delay in testing the sam- 
ples, while in transit to the laboratory. 
permitted the Anabaena filaments to be 
broken up so that it was difficult to de- 
tect the individual cells. On Oct. 8, 2 
lb. of copper was applied, 3 lb. on Oct. 
15 and on Oct. 19, and 5 lb. on Oct. 
21, but these did not destroy the organ- 
isms. Chlorine doses were increased to 
1 ppm but did not cure the taste and 
odor. High counts continued, and dur- 
ing Nov. 9 to 13, a copper sulfate solu- 
tion was sprayed over the lake at the 
rate of 13% lb. per mg and by Nov. 
25 there was a marked reduction in the 
count, but Anabaena were still present 
and on Dec. 9 to 11 another dose of 
13 lb. per mg was applied by spraying 
and by Dec. 16 the organisms were 
practically eliminated. Lessons to be 
learned by this experience are the im- 
portance of frequent samplings and 
prompt examinations of them; the cop- 
per sulfate should be used as a preven- 
tive rather than a corrective measure 
and applied promptly when needed; too 
much is preferable to too little; and 
particular vigilance should be exercised 
during prolonged dry periods with more 
than usual sunshine.8!" 


Effects of Sewage and 
Fertilizers on Algae Growths 

Study of the causes of excessive 
growths of algae in the lakes in and 
below Madison, Wis., showed that the 
city’s sewage treatment plant, which 
discharges into Lake Waubese, contrib- 
uted 75.3% of the lake’s inorganic 
nitrogen content and 87.6% of its in- 
organic phosphorus. Agricultural drain- 
age from lands surrounding the lakes 
contributed approximately 4,500 Ib. of 
nitrogen and 255 lb. of phosphorus per 
sq. mi. per year. The agricultural drain- 
age from one sq. mi. was found to be 
equivalent to the biologically treated 
wastes of 750 persons on a nitrogen 
basis, or of 212 persons on a_phos- 
phorus basis.8!¢ 


Legislative Protection 
For Ground Water 


The Indiana legislature has just 
adopted an act to conserve and protect 
the ground water resources of Indiana, 
and to require a permit for the use of 
such waters for air conditioning and 
cooling purposes.”’ This act makes it 
unlawful for anyone to remove more 
than 200 gpm from the ground and use 
it for air conditioning or cooling unless 
it is cooled and re-used, or is returned 
to the ground through recharge wells, 
or a permit is secured from the Dept. 
of Conservation. No water shall be re- 
turned to the ground which has been 
exposed to the atmosphere or is not 
considered by the State Board of Health 
to be safe from a public health stand- 
point. Permits for withdrawal will be 





refused only when the Dept. has ob- 
tained conclusive evidence that such 
withdrawal will be ‘injurious to the 
public health and welfare of the com- 
munity.”’477 


Break Point 
Chlorination 


In 1939 not a single operator was 
knowingly using break-point chlorina- 
tion; in December, 1946, it was in use 
in more than 370 plants. Meantime it 
has been learned that this process is 
useful in destroying tastes and odors, 
improving coagulation, in aiding aera- 
tion and manganese removal, and kill- 
ing algae and bacteria. If the water is 
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High-strength cast 


iron. ¢ Fully 
bronze-mounted. * Rigidly inspected, 
tested to 300 Ibs. hydrostatic pressure. 
¢ Conforming to A.W.W.A. specifica- 
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relatively free from pollution, free 
available chlorine can be obtained with 
doses of chlorine averaging 2.0 ppm, 
although special conditions may require 
as high as 100 ppm or more.®!® 


Bibliography of Waterworks 
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Deep buried in the earth, a gate valve must work when 
needed—or it is not worthy of the name. For there can 
come a time in the life of any community when public 
safety hinges on this mechanism alone. 

The R. D. Wood Gate Valve has earned high con- 
fidence, having proved itself over a span of many 
years, and under conditions of every sort. It is so de- 


signed that practically nothing can go wrong. Just 


parts—a spreader and two discs. 


No pockets to collect sediment. The discs move 
clear of the seats before being lifted into the 
bonnet, permitting unobstructed flow. Turning 
freely on the trunnions, they are not liable to wear 
at any one place—wear is distributed, life pro- 
longed. In closing, the spreader action is at the 
center of the discs, seating them tight and even, 
and preventing leakage. One of the fine compli- 
ments paid this gate valve is the fact that water- 
works engineers often specify it—as an extra 
margin of safety. Give your community the plus 
protection of R. D. Wood Gate Valves. 


R.D. WOOD COMPANY 


Public Ledger Bidg., Independence Square, Philadelphia 5, Pa. 
Manufacturers of Mathews Hydrants and “‘Sand-Spun”’ Pipe (Centrifugally Cast in Sand Molds) 
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FOR CLEANING 
YOUR OWN MAINS 


Any Water Works Man 
Can Operate It 


needed with FLEX-O. Heavy | 
duty construction. Fully guar- 
anteed. Send for full details. 
THE CARVER-STIMPSON 
PIPE CLEANING CO., Wal- 
ters, Okla. 
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q 7 PRECISION WATERWORKS INSTRUMENTS 


LEAK DETECTORS 
PIPE LOCATORS 
DIPPING NEEDLES 
PIPE PHONES 


HOT OFF THE PRESS .. . the 
brand new catalog of precision 
waterworks instruments made by 
Allen-Howe. Complete description 
of each with specifications, photos 
and price list. 
this new catalog is FREE 


WRITE TODAY! 


ALLEN-HOWE -----° 


PRECISION WATERWORKS 
ALLEN-HOWE ELECTRONICS CORP 


Don't delay 
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INSTRUMENTS 
. PEABODY, MASSACHUSETTS 
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Controlling 
* . XY. a . 
Digestion Tank Scum LEN’ ail ——-Control house 
\ \ aoe —— 
calys . : ; ' a Flame trop, pressure 
rhick masses of solid scum in diges- - — = and vacuum relief valve 
tion tanks reduce effective tank capac- EE aie le ie a 
stu ~ ate : 7 as > > ~*~ tae 
ity, obstructs escape of gas to the dome, SY PS). fitks 
and interfere with operation of heating 
coils. To prevent this, the scum particles | P 
must be kept moist and thin, maintained | poet Ae b ES siaciaaiie 
at optimum alkalinity and temperature, | wiaiaian. ee SQ" = 
and constantly saturated with digesting 4 Flushing ——— 
organisms. The author’s plan for effect- SS — 
ing this is shown by mii oti fC (re we ie 
Warm liquor is withdraw n from eneath rie! ' -~Wal" reducer 7X 
the scum and discharged on top of it wat 7 ; 
through nozzles located midway be- }! / collector q) \ * ‘ 
tween center and wall of tank and dis- mie //" | . | 
charging tangentially 45° below the i re ‘=. 
horizontal. This construction also per- tt bi s 
mits heating the tank by passing the . Concrete tent RES 
. a ' = 
liquor through heat exchangers before P i Note: All pipes ore hung trom the fixed roof Ne 
oe Z “ha van ' cover. Hangers are not shown mS 
it is returned to the tank. Operation for “ ew: | H ir 
: ES =— To sewer og i a3 ' 
one hour each day should be ample. i/ 1 fy e 
| -7Le" bot 
eer anthestn ae renes ar eninseb ahd ena - ‘a « 
Sludge if inside diom. see 
Incineration 


installation in 
incineration of 


The first permanent 
the U.S. for 


sewage 
sludge was at Dearborn, Mich., in 1934. 
In 1946 there were 44 plants, 15 for 


flash drying and 29 multiple hearth. 
Fourteen of these—10 flash driers and 
4 multiple hearth—have been installed 
since 1939. Of the 39 communities in 
which these plants are found, 16 have 
between 20,000 and 50,000 population, 
6 have between 50,000 and 200,000, 
and 8 over 200,000 population. Three 
have less than 10,000 population—one 
only 500. 

One of the difficulties in operating an 
incinerator is the variations in tonnage 
and moisture of the sludge handled. 
With two or three exceptions, all in- 
cinerators burn sludge dewatered on 
vacuum filters, and the efficiency of 
these filters in delivering a cake of uni- 
formly low moisture content is an im- 
portant factor in the operation of an 
incinerator. 

The average cost of constructing an 
incinerator varies from $2,000 per ton 
for a 10-ton plant to $450 for a 1,000- 
ton plant; but type of plant, whether 
conveyors and ash-handling equipment 
are included, and moisture and volatile 
content of the sludge, may cause varia- 
tions of as much as 25% from these 
averages. To. this must be added the 
cost of the enclosing building, which 
will probably be 25 to 50% of that of 
the equipment. Operation costs are dif- 
ficult to learn; the author found only 7 
plants where they were available. Of 
these, the cost per ton of dry solids 











Courtesy Eng. News-Record 


Piping and pump installation to facilitate control of scum formation in a sludge digestion tank. 


averaged $3.71, ranging from $5.50 to 
$1.12. Comparing costs of sludge and 
of garbage incineration, equipment for 
the latter costs less than for the former 


—about 33% as much for a 10-ton 
plant, 50% for a 50-ton, 53% for 100- 
ton, and 97% for a 1,000-ton; but the 


operation and maintenance costs are less 
for sludge incineration. Sludge has a 
fuel value of 10,000 to 12,000 B.t.u. 
per lb. of dry combustible, and this 
usually falls in the range of 30 to 80% 
of the sludge if raw or 40 to 60% if 
digested; giving a heat value of 10 to 
30% if the moisture content be con- 
sidered. Supplementary fuel required 
for incineration in ten plants varies 
from 16 to 530 B.t.u. per lb. of cake; 
ten times as much for digested sludge 
as for raw. But digesting sludge sup- 
plies gas which contains much more 
heating value than the difference. 

In general, it can be said that raw 
plain settled sludge can be incinerated 
without supplementary fuel; in fact, an 
excess of heat is usually available. 
Incinerating raw activated sludge re- 
quires supplementary fuel. Digested 
sludge may or may not require supple- 
mentary fuel, depending on the degree 
of digestion and the moisture content 
of the cake. The power required to 
operate a plant averages 69 kwh per 
dry ton for flash driers and 20 kwh for 
multiple hearth. 


Digesting sludge gives a sludge for 
incineration more uniform in quantity 
and quality. Vacuum filtration costs two 
to three times as much as incineration; 
the combined costs of the two are esti- 
mated to be a minimum when the filter 
produces a cake of 70% moisture, and 
are not much greater at 85%, which can 
be attained without filtering. Preheaters 
to increase thermal efficiency do so at 
the expense of ruggedness and sim- 
plicity, and at the Minneapolis-St. Paul 
plant the removal of them resulted in 
an annual saving of $6,000 a year. 
Garbage can readily be burned with the 
sludge; adding it direct to the incinera- 
tor instead of to the sewage would be 
the much more economical method. Dry- 
ing sludge for fertilizer instead of 
burning it may or may not be economi- 
cal. Of the 15 flash drying plants, 7 are 
used for drying only and 5 as either 
driers or incinerators.© 


Removing Sludge 
From Drying Beds 


At the Urbana-Champaign treatment 
plant are 17 sludge drying beds which 
had been equipped with an industrial 
railway system for removing the dried 
sludge. Two trains of three % yd. 
dump cars were used to haul the sludge 
to a truck which hauled it to a stock 
pile % mile away. Cleaning the beds 








un 
nN 


required at least 4 men to load the cars, 
one to drive the cars and one to drive 
the truck. With the scarcity of labor in 
1944, some plan which used less labor 
seemed desirable, and several were in- 
vestigated. The only two which seemed 
practicable were the ‘“‘side-bin’’ tractor, 
and trucks. The former is used at 
Springfield, Aurora and Decatur, II1., 
and Mansfield, O., which reported it to 
be successful and ‘economical. The trac- 
tors used are 30 hp.; a 1% yd. bin is 
slung on each side; when fully loaded, 
the tread pressure on the sand is only 
9 to 10 lb. per sq. in. Its rate of travel 
is only 6 to 10 miles per hour. A truck 
can be used for longer hauls than a 
tractor, but a runway into the beds 
must be provided. The truck would 
have many other uses when not hauling 
sludge. At 1944 prices a tractor with 
side bins would cost $3,200 and the 
total annual cost would be $380. A 
truck would cost $1,860 and the annual 
cost would be $320. On the basis of 
this comparison, it was decided to pur- 
chase a truck, its special advantage be- 
ing its usefulness for other purposes 
about the plant.©®* 


Injecting Steam 

Into Digestion Tanks 
For the past two years, sludge digest- 

ers of Denver’s treatment plants have 

been heated by direct injection of live 

steam into the applied sludge 

ters the tanks. Steam 


as it en- 
ejectors draw 





Sludge 


Courtesy Sewage Works Journal 


Diagram of direct injection of live steam for 
heating digestion tanks at Denver. 


digested sludge from the bottom of the 
tanks and this, combined with the 
steam, is discharged into the raw sludge 
as it enters the tank at about mid-depth. 
With a boiler capacity of 1,000,000 
B.t.u. per hour, sludge is circulated at 
the rate of 50 gpm. This immediately 
seeds and heats the raw sludge charge 
and makes possible the maintenance of 
uniform temperatures in the desired 
range throughout the digester. Some of 
the tanks had previously been heated 
by means of hot water coils, and about 
25% of the contents in the center of 
the tank had a temperature lower than 
that at the circumference, at times by as 
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much as 20°. Since injecting steam, the 
reduction in volatile matter has increased 
from 56° to 58° although the digester 
loading has increased 25%. Also the 
scum blankets that formerly formed 


. have entirely disappeared.©® 


Ponding 
Paper Mill Wastes 

A plant in Virginia discharging 8 
mgd into a stream whose flow falls as 
low as 200 cfs has greatly improved 
conditions in the stream by ponding. 
The most polluting wastes were dis- 
charged into a pond during the low 
flow of summer, and this was emptied 
gradually into the river during periods 
of high stream flow and low water tem- 
perature. The amount of wastes so 
ponded was increased until, in 1945, it 
amounted to 500 gpm, which was about 
10% of the total waste, containing 
about 40% of the total mill pollution. 
During a 4-month ponding period the 
oxygen demand of the ponded wastes 
was decreased 35.2% ; the pH dropped 
from 11.0-11.5 to 8.5-9.0; the five-day 
B.O.D. decreased 21.8% ; the total sus- 
pended solids 81.1%; total dissolved 
solids 17.4%; and total solids 21.7%. 
But the main factor in the benefits ob- 
tained was that these materials were 
collected during periods of high water 
temperature and low flow and were dis- 
charged when temperature was lower 
and stream flow higher. To further re- 
duce the 60% of the total load entering 
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install’ NICHOLS MONOHEARTH a 
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Ble ile cally REFUSE INCINERATOR 
*OR MODERNIZE YOUR EXISTING INCINERATOR BY INSTALLING A NICHOLS-MONOHEARTH CONE AND STOKING ARMS. 


NICHOLS ENGINEERING & RESEARCH CORPORATION 
60 WALL TOWER, NEW YORK 5,N. Y. 


University Tower Bidg. Montreal, Canada 
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the river, in 1946 the evaporator con- 
densate effluent was added to the ponded 
fraction. This condensate amounts to 
only 5% of the waste water but con- 
tains 22.4% of the pollution load. With 
this added, 61% of the pollution was 
ponded, although the amount of liquid 
was only 12.5% of the total. It is now 
proposed to pond separately the remain- 
ing less polluted discharge for a few 
weeks, during which the high tempera- 
ture at which it leaves the mill will be 
reduced, thus reducing the biochemical 
activity; suspended solids will be de- 
posited before reaching the river; and 
the final outflow will be a relatively 
homogeneous and partially stabilized 
mixture rather than the present variable 
concentration.©* 


Effect of Phosphates 
in Dewatering Sludge 


Phosphates are a normal constituent 
of domestic sewage solids. Fermenta- 
tion wastes contain appreciably higher 
amounts of phosphorus than sewage. 
Studies pertaining to the effect of vari- 
ous types and different quantities of 
phosphorus compounds on the dewater- 
ing of fresh solids, ripe sludge and the 
coagulation of digester supernatant, and 
the effect on sludge volume and water 
holding capacity of sludges, showed 
that there was a general relation be- 
tween the type of phosphates present or 
added and the filtration time, sludge 
volumes, and clarification of the liquid. 
Phosphates precipitated to the greatest 
degree, produced the highest sludge vol- 
umes, the greatest retarding effect on 
filtration time and the poorest clarifica- 
tion. Sodium phosphate showed the 
greatest effect. 

Electrodialysis of the sludges showed 
that the coagulant demand is greatly 
influenced by soluble ions, which can 
be removed, and that the cations did 
not affect the coagulant demand of 
dialysed sludge but that the anions had 
a pronounced effect. Bicarbonate and 
ammonia ions did not appear to play 
an important role, but phosphate ions 
appeared to be one of the chief con- 
trolling factors in dewatering. 

Removal of phosphate ions adsorbed 
on the sludge particles or on the pro- 
teinaceous substances present caused 
instability and increased the filterabil- 
ity with lower quantities of coagulant, 
indicating that phosphates and protein 
(or protein salts) are of great im- 
portance in connection with dewatering 
of sludge. Trade wastes containing 
phosphorus compounds are more diffi- 
tult to dewater, produce larger volumes 
of sludge, and hold the water more 
tenaciously than sewage sludge.©! 


Treatment of 
San Francisco's Sewage 


Sewage from the northwestern sec- 
tion of this city is being treated at the 
Sunset plant, the capacity of which is 
Mow being doubled. Plans are being 
prepared for a plant to treat the sew- 
age from all the rest of the city except 
about 10% of its area in the south- 








When selecting blowers, 
watch that most important 
point of matching them to 
the job. Capacity, pres- 
sure, floor space and other 
factors must be carefully 
considered to give you 
long-time, satisfactory 
operation. 

That’s where R-C dual-ability goes to work for you. With 
small-to-large sizes and many styles of both Centrifugal and 
Rotary Positive designs, we are completely unbiased in our 
recommendations. For instance, the high-capacity Roots- 
Connersville Centrifugal Blowers (illustrated at top, above) 
best meet the needs of a large sewage plant in a metropolitan 
area. The small Rotary Positive units in the lower picture, 
equipped for outdoor operation, furnish ample air for a small, 
rural plant. 

Similarly, your needs can be matched to a “T”’ with our small 
or large Centrifugal or Rotary Positive equipment. Send for 
new Bulletin 23-12-B10, illustrating a wide variety of inter- 
esting sewage plant installations, and proving that it pays 
to call on R-C dual-ability to solve blower problems. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
708 Poplar Avenue, Connersville, Indiana 
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eastern part, which sewage may later 
be brought to this plant by tunnel or 
have a plant of its own. A new plant, 
called the North Point, is designed to 
treat an average of 65 mgd by sedi- 
mentation. The sludge from this will be 
pumped for treatment to another plant 
called the Islais Creek plant, to which 
filter cake from the Sunset plant also 
will be hauled by truck for drying. 
The Sunset plant will be doubled in 


capacity, including screening, grease 
removal, mechanical flocculation, sedi- 
mentation, digestion, elutriation and 


vacuum filtration. All the units will be 
housed. 

The North Point plant will consist of 
bar racks, screens, grit removal, pre- 


“FLEXIBLE” "#30{%" 





Flexible has the tools—and the experience—and the combined output of 
two large, modern manufacturing plants—as well as a unique inventive 
ability which has solved many a tough line cleaning problem. 


Check Flexible on your 








aeration-sedimentation tanks and rotat- 
ing screens for removing any floating 
particles in the effluent. The effluent will 
be chlorinated and discharged into the 
bay through four outlet lines into 30 ft. 
of water. The sludge and grease, con- 
taining 2% solids, will be pumped 6 
miles through a 10” line to the Islais 
Creek plant. Part of the effluent will be 
pumped through a similar line to that 
plant to be used in elutriation. The 
sludge line will be provided with a type 
of lining intended to prevent the growth 
of slime in the pipe; also with devices 
for mechanical cleaning and applying 
heavy shots of chlorine. At the Islais 
Creek plant the sludge will be thickened 
to 4% solids before entering the diges- 





AND THE 
EXPERIENCE 


“FLEXIBLE HAS THE 
TOOLS”—This was the com- 
ment of hundreds of dele- 
gates at the National Water 
Works Convention in San 
Francisco. This also has been 
the steady comment of hun- 
dreds of satisfied Flexible 
customers. The right tools 
plus the proper background 
of experience add up to fast, 
low cost pipe cleaning opera- 
tions. And clean pipes mean 
savings in many ways—high- 
er operating efficiency—less 
maintenance expense—added | 
protection to capital invest- 
ments. 





pipe cleaning needs. 


Do it today. It’s well worth it. Address Dept. PW-8 


FLEXIBLE UNDERGROUND PIPE CLEANING CO. 


9059 Venice Blvd., Los Angeles, California 


855 Board of Trade Bidg. 401 Broadway 147 Hillside Ter. P. 0. Box 165 
Chicago 4, III. New York 13 Irvington, N. J. Atlanta 41 Greenway St. 
1624 Harmon Place 29 Cerdan Ave. 694 P. 0. Box 447 Hamden, Cons. 


Minneapolis 3, Minn. Roslindale 31, Mass. 
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tion tanks; the excess water, together 
with the tank supernatant, waste elutria- 
tion water and vacuum filtrate, will be 
treated in a small separate plant. Ten 
digestion tanks, with a capacity for the 
sludge of more than 60 days, will be 
heated by external heating with circu- 
lation in and out of the tanks. The 
sludge will be washed by counter- 
current elutriation and filtered on vac- 
uum filters. The filter cake, together 
with that from the Sunset plant, will be 
dehydrated by flash drying and used as 
fertilizer. Most of the gas from the 
digesters will be used for tank heating 
and sludge drying. All of the struc- 
tures at both plants will be housed, and 
provision made for ventilation and odor 
control.#37 


Machine-Made 
Sewer Joints 


In building trunk sewers as part of 
a $3,000,000 sewer project of Tacoma, 
Wash., a new method of jointing the 
sewer pipes was employed. As much of 
the sewer was laid below ground-water 
level and the sewage had to be pumped, 
tight joints were imperative. Because 
of the wet trenches, asphaltic-type joints 
were considered impracticable, and it 
was decided to use cement ‘‘shot’’ into 
place like gunite. The standard gunite 
machine covered too large an area and 
used too high a working pressure, but 
a machine for this purpose was invented 
by Ben Nickolson of Seattle and used 
most successfully. In this machine the 
sand and cement, mixed by air jets, are 
brought to the nozzle by compressed air 
and water is introduced there. The 
nozzle delivers a small jet which will 
enter the joint. In making the joint, it 
first is washed by water alone from the 
nozzle. Then the grout is sprayed into 
it, beginning at the bottom. A 1:2 dry 
mix is used and the joint material is so 
dense that an instant after a joint has 
been completed it can scarcely be dented. 
It required 5 to 8 minutes to complete 
a joint in 36” pipe. Joints in a sewer 
thus laid under a head of several feet 
of ground water were perfectly tight. 
The bid for this type of joint was 3% 
higher than for a standard and mortar 
joint but it was considered well worth 
the difference. The labor union required 
the contractor to employ 4 men on the 
work—a compresor man, mixer man, 
machine man, and nozzle man, but the 
compresor man was unnecessary.™ 


The 9th Edition 
Of “Standard Methods” 


The Standard Methods Committee of 
the American Public Health Associa- 
tion reported in June that the 9th edi- 
tion of “Standard Methods for the 
Examination of Water and Sewage” 
was in press, and suggested that a com- 
mittee to plan the 10th edition be 
appointed at once; that that edition be 
published not later than 1950, and that 
each association interested in standard 
methods should have a committee de- 
voting its energies to that subject; 
these including the Am. Chemical Soc’y, 
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A.P.H.A., A.W.W.A., and F.S.W.A. 
It was also recommended that the Joint 
Editorial Board do not confine itself to 
appraising published methods, but en- 
deavor to develop new and better meth- 
ods of analysis. Criticism of methods 
should be sought from all interested 
parties. The trend toward instrumental 
methods in analytical procedures is now 
so strong that such questions should be 
considered as_ specifications for the 
shielding of the various electrodes, wave 
lengths, etc., and for instruments used 
in a number of recently applied spec- 
troscopic methods.** 


Recovery of 
Milk Wastes 

Where drying and processing facili- 
ties are available for recovery of waste 
milk products, there is no question as 
to the direct money savings to be real- 
ized. Where they are not available, con- 
centrated wastes such as spoiled whole 
milk, whey, drippings, etc., can be sold 
or given to the producers for animal 
feed. Even though direct financial sav- 
ings from these methods may be slight, 
the savings in the indirect costs result- 
ing from waste treatment are so marked 
as to render such practice mandatory. 

Not only should the milk loss be re- 
duced, but the volume of process water 
should also be reduced as much as pos- 
sible. Investigations along both of these 
lines should be a preliminary to any 
plan for disposal. Often savings accom- 
plished will pay for the treatment pro- 
gram in a surprisingly short time.?!® 


Sludge and Effluent 
Sold to Fruit Growers 

Riverside, Calif., in May, 1947, com- 
pleted a treatment plant which provides 
chemical precipitation, sedimentation, 
trickling filtration, two-stage digestion 
and post-chlorination. Located in a 
citrus fruit farming area, it finds ready 
sale for sludge for fertilizer and efflu- 
ent for irrigation. The digested sludge 
is dried on beds. Three 175-ft. trick- 
ling filters will be operated at first with 
a loading of 3 mgad and 330 lb. of 
B.O.D. per acre-ft., to provide for 5 
mgd of sewage. When the flow increases 
much beyond this, the capacity can be 
doubled by converting them to high- 
rate filters by adding a primary clari- 
fier, a digester and,a recirculation pump. 

Ferric chloride for precipitation and 
ferrous chloride for odor control are 
made by passing a chlorine solution 
over baling wire, of which large quan- 
tities are available.”" 


Sewage Treatment 
For Portland, Oregon 


Plans that have been prepared for 
treating the sewage of Portland provide 
for an average flow of sanitary sewage 
of 60 mgd, and include coarse racks 
manually cleaned, bar screens mechani- 
cally cleaned, grinding of screenings; 


grit removal in 6 trapezoidal channels | 


cleaned by flight conveyors; sedimenta- 
tion based on 1% hr. detention, with me- 
chanical collectors ; sludge digesters with 
capacity of 2.5 cu. ft. per capita, the 
sludge to be preheated by live steam. 


SD 


The sludge, fully digested, will be dis- 
charged at a low rate and appropriate 
times into the Columbia river, or will 
be sold in liquid form for fertilizer.4%* 


Chromic Wastes 
And Activated Sludge 


The Tallmans Island activated sludge 
plant, handling an average flow of 18 
m.g.d., received more than two tons of 
chromic acid, calculated as chromium, 
in an 18-hour period on October 17-18, 
1946. The waste had little effect on 
treatment except that nitrification 
ceased for about ten days. This actually 
resulted in a decrease in the effluent 
B.O.D. The effluent was turbid for 
several days, probably because of dead 
organisms, but this turbidity cleared up 
with the re-establishment of nitrifi- 
cation®? 


Long Distance 
Piping of Chlorine 

The City Island sewage treatment 
plant of Atlantic City, N. J., is con- 
nected to the main land only by a foot 
bridge 1,500 ft. long. The plant uses 
3,000 lb. of chlorine daily, and use 
from 150-lb. cylinders was imprac- 
ticable, as was taking ton containers out 
to the plant. Housing ton containers on 
the main land and conveying the chlo- 
rine to the plant through 1,600 ft. of 
undulating pipe exposed to the weather 
was considered but abandoned because 
of the probabilities of reliquefaction. 
The plan adopted was to pipe liquefied 
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You positively can keep the sewers of your city open with an 
OK Champion—the cleaner that does the entire job from 
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anhydrous chlorine to the island. As 
the pressure in the pipe might reach 
176 psi., the pipe and fittings were de- 
signed to withstand 250 lb. The 1,€00 
ft. of uninsulated 34” extra heavy black 
iron pipe was cleaned with carbon 
tetrachloride before being used, and all 
valves and fittings were degreased with 
the solvent. To provide for a possible 
temperature range of 140°, which would 
change the length of the pipe line 17”, 
5 expansion bends were inserted at 
equal intervals, using 4-bolt ammonia 
flanges with compressed asbestos gas- 
kets. Check valves were used, designed 
to close when liquid chlorine is with- 
drawn from the tank at a rate exceed- 
ing 8,000 lb. per hr.© 


Bibliography of Sewerage 
Literature 


Sewage Works Journal 
July 

Incineration Problems. By George J. 
Schroepfer. Pp. 559-579. 
Effect of Phosphate in Dewatering 
Sludge. By Willem Rudolfs and Lloyd 
L. Falk. Pp. 580-597. 
Effect of Chromate Wastes on the Ac- 
tivated Sludge Process at the Tall- 
mans Island Plant. By Gail P. Ed- 
wards and Frederick E. Nussberger. 
Pp. 598-602. 
Chlorination Plant Problems at City 
Island Plant of the Atlantic City Sew- 
erage Co. By George W. Cameron. Pp. 
603-606. 
Strawboard, Petroleum and Distillery 
Wastes. By Don E. Bloodgood. Pp. 
607-611. 
The Use of the Dilution Method for 
Determining the Effect of Industrial 
Wastes on Deoxygenation. By H. Heu- 
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... with RUGGLES-COLES 
Class ‘‘XA’’ Rotary Dryers 


The Ruggles-Coles Class “XA” Dryer, made by Hardinge, has the 
highest thermal efficiency of any rotary dryer built—due to com- 


plete fuel combustion, small radiation 
loss, and low exhaust temperatures. 


It is ideal for the rapid dehydration of 
garbage, sewage, coal and many other 
materials of high moisture content. 
Hot gases travel along inner shell, re- 
turn between inner and outer shells. 
Lifting plates (see sketch) shower ma- 
terial between shells—creating a rapid 
drying effect and a high rotational 


center of gravity. 


Write for Bulletin 16-C 
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39. 


40. 


41. 


42. 


43. 


kelekian. Pp. 612-620. 

Ponding of Sulfate Paper Mill Wastes. 
By Stuart C. Crawford. Pp. 621-627. 
Reaction of Sodium Nitrate in Stabil- 
izing Organic Wastes. By A. M. Bus- 
well. P. 628. 

Self-Purification 
and Their Relation to Pollution Abate. 
ment. By C. J. Velz. Pp. 629-644. 
Activated Sludge Problems. Operators’ 
forum. Pp. 646-650. 

Trickling Filter Problems. Operators’ 
Forum. Pp. 650-653. 

Sludge Dewatering. Operators’ forum. 
Pp. 654-658. 

Sludge Heating and Circulation by Di- 
rect Steam Injection. By C. P. Gunson, 
Pp. 661-664. 

Method of Sludge Removal at Drying 
ae By Walter M. Kunsch. Pp. 672- 


The Surveyor 

June 13 
Bristol Main Drainage Scheme. By 
Harry D. Drummond. Pp. 309-311. 

Engineering News-Record 

June 12 
Distillery Waste Treatment Works 
Provides Cattle Feed and Power By- 
products. By S. I. Zack. Pp. 106-107. 

June 26 
How to Control Scums in Digesters. 
By Frank L. Flood. Pp. 74-75. 
West Virginia Pushes Pollution Con- 
trol. Pp. 91-93. 

July 10 
Embedded Coils Heat Sludge Diges- 
ters. By L. L. Sphar. Pp. 119-121. 
Sewage Plant Sells Sludge and Efflu- 
ent. By Leon W. Jackson. Pp. 122-124. 
Dual Clarifier and Filter Structures 
Simplify High-Rate Treatment Proc- 
ess. By A. J. Fischer. Pp. 130-132. 


Water and Sewage Works 
June 


The Greenfield, Mass., Sewage Works. 
By Frank L. Flood and Eugene L. 
Bond. Pp. 197-202. 


. Industrial Usage of Streams. By L. L. 


Hedgepeth. Pp. 203-205. 
Springdale, Ark., New Sewage Treat- 
ment Plant. By Walter Wilson. P. 214. 


Sewage Works Engineering 
July 


Portland’s Digested Sludge to Be Dis- 
charged into River. By John W. Cun- 
ningham. Pp. 357-358, 375. 
Major Treatment Program for San 
Francisco. Pp. 359-361. 
Hyperion Plant to Clean Up So. Cali- 
fornia Beaches. Pp. 362-365. 
East Bay Cities Plan Plants to Cost 
$23,000,000. By Darrell A. Root. Pp. 
366-369. 
Los Angeles County Increases Ca- 
pacity from 4 to 200 mgd. By A. M. 
Rawn. Pp. 370-375. 
California Plans $200,000.000 Treat- 
ment Program. By Edward A. Reinke 
and John T. Norgaard. Pp. 373-375. 
Oregon Ready to Build and Finance 
Plants. Curtiss M. Everts, Jr. P. 376. 
Washington iy Planning at High- 
oe Level. By Emil C. Jensen. Pp. 377, 
American City 

July 
Ten Years of Sewage Treatment Prog- 
ress (New York City). By Nathan IL. 
Kass. Pp. 140-142. 


Proceedings, American Soc’y of 
Civil Engineers 
June 
Underground Conduits—An Appraisal 
of Modern Research. By M. G. Spang- 
ler. Pp. 855-884. 


Civil Engineering 
June 
$3,000,000 Tacoma Sewer Project Em- 


ploys Machine-Made Joints. By C. S 
Seabrook. Pp. 28-30. 


Public Works 
July 
Milk Losses and Milk Waste Disposal. 
By Philip S. Davy and Melvin J. Noth. 
Pp. 22-23, 66. 
Trickling Filters. By H. W. Gillard. 
Pp. 31-34, 54. 


. Sewage Flow and Treatment Data, 


Richmond-Sunset Plant. P. 60. 


Public Health 
June 


Examination of Water and 
Report of Committee of Am. 
Health Ass’n. Pp. 759-761. 
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The Highway and Airport Digest 


A Culvert 
With 17 Arches 


Sunset Highway, west of Portland, 
Ore., crosses a broad, shallow waterway 
which carries a large peak flow. The 
road surface is only 6 ft. above the bed 
of the stream. Under these conditions it 
was found economical to use, rather 
than a trestle, 17 corrugated steel pipe 
arches, the middle one a full round 84” 
pipe for low-water flow, the others 72” 
wide by 44” high; all 56 ft. long. A 
concrete wall 138 ft. long at each end 
holds the pipes in position, and they 
also serve as retaining walls for the fill, 
which extends 24” above the pipe and 
was hand- -tamped under, around and 
above the pipes.X*” 


Research by 
Public Roads Administration 


The research laboratory of the PRA 
is expanding its work in keeping with 
the large road construction program 
now under way, carrying on the work 
in four sections—bituminous materials 
and mixtures; cement, aggregate and 
concrete; soil studies; investigations re- 
lating to structural design. Results of 
its studies on use of additives and on 
rubber-asphalt fillers have already been 
published in PuBLic Works. Other 
studies under way include improving 
the durability of concrete, and _ the 
“alkali-aggregate reaction” which pro- 
duces internal expansion and disinte- 
gration. Air-entraining studies include 
microscopic examination of polished sur- 
faces and thin sections. Study is being 
made of the abnormal expansion which 
sometimes develops in concrete due to 
changes in temperature and moisture 
content. A 4-year study of blends of 
natural and portland cements is nearing 
completion. The physical properties of 
all types of rock found throughout the 
United 











compacting soil samples for moisture- 
density tests, for measuring the swell- 
ing pressure of compacted clay soils 
when they absorb moisture, and for 
measuring volume changes of fine-grain 
soils under repetitive loading. Studies 
are being made of the effect on impact 
forces on rigid pavements of each of 
the four major variables—wheel load, 
vehicle speed, road roughness, and tire 
equipment. It was found that normal 
changes in temperature of concrete slabs 
can cause stresses as great as those from 
the heaviest legal wheel load. Electrical 
resistivity and seismic methods are used 
for determining depths to rock, to gravel 
suitable for aggregate, to solid mate- 
rials under marshy land, etc."*4 


Panama’s 
New Airport 


The U.S. Public Roads Administra- 
tion has just finished constructing, for 
the Republic of Panama, an airport 17 
miles northeast of the city of Panama. 
It contains a concrete runway 200 ft. 
wide and 7,000 ft. long (which can be 
extended to 10,000 ft.) and 8,000 ft. 
of 70 ft. taxiway. The runway has a 
1.5% transverse crown and a 1.1% 
longitudinal grade. The end zones are 
12” thick, the remainder 10%”. Trans- 
verse expansion joints are 100 ft. apart, 
with metal strips at 25 ft. intervals. 
Concrete was placed in 20 ft. strips, 
with a longitudinal dummy joint in the 
center of each. Parking aprons, hangar 
areas and taxiways are 12” thick.¥%3 


Deflector for 
Sharp Curves 


The “Ridge Route’’ to Los Angeles, 
Calif., has long stretches of 4 and 5% 
grades; one curved 5-mile portion has 
a 6% grade, down which trucks come 
at high speed—100 mph of a runway 
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Plan and elevation of a culvert with 17 openings. 
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a 
TYPICAL CROSS SECTION OF DEFLECTOR 
Courtesy Eng. News-Record 


using the median guard rail as a rub- 
ing strip to reduce speed, and it also 
served to prevent vehicles out of con- 
trol from crossing over to the other lane 
on the outside of the curve. The me- 
dian deflector was of steel and wood 
and was not substantial enough for the 
punishment it had to take; and last Oc- 


‘tober the highway commission installed 


2,000 ft. of a reinforced concrete one 
calculated to withstand heavy impacts 
and prevent trucks climbing over it. The 
outer surface is smooth so that tires can 
ride up the deflector easily, warning the 
driver of his position. The deflector is 
cast in 10 ft. lengths, weighing about 
3,000 lbs., each of which is bolted to 
the concrete pavement by 6 expansion 
bolts. Each 10 ft. length carries a cen- 
tral ‘‘cat’s-eye”’ reflector that reflects in 
both directions. The deflector stands 26” 
above the pavement.*%6 


A Road-Mix Surface 
After 7 Years of Service 


In 1939 a test road 10 mi. long was 
built by the road-mix method in north- 
ern Indiana, in 51 sections using 3 
types of bituminous materials, and ag- 
gregates from two sources and of sev- 
eral sizes. After 7 years of service the 
sections were examined, and 2 represen- 
tative samples from each were analyzed 
in the laboratory, and the following 
conclusions seemed warranted: The gen- 
eral success of the road was due to good 
soil conditions, high-level profile, ade- 
quate base, low traffic density, and espe- 
cially to careful workmanship. The bitu- 
men content, surface area of the aggre- 
gates and performance of the different 
sections varied markedly over a 7-yr. 
period. The surface texture, even after 
7 yrs., is dependent upon the size of ag- 
gregate used, even though it degrades 
very appreciably under traffic. Perform- 
ance depended more upon size than 
source of aggregate, the finer and bet- 
ter-graded aggregates producing the 
best results. Either RC-3, AES-3 or 
TH gave good results. Since the better- 
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graded aggregates produced better re- 
sults but are more difficult to mix uni- 
formly by road-mix methods, and with 
such methods the bitumen content and 
aggregate surface area vary markedly, 
plant-mix methods shuold be consid- 
ered,°% 


Sand-Asphalt 
For Small Airfields 

In paving old turf runways on a pri- 
vate airfield for small planes on Staten 
Island, N. Y., mixed-in-place asphalt 
was used, costing a little over $1.00 a 
square yard of €” compacted depth. 
The results are apparently satisfactory. 
Two runways were built, each 2,000 ft. 


long and 80 and 60 ft. wide, respec- 
tively. A sandy loam with a clay con- 
tent as high as 18%, found on the site. 
was spread to a depth of 7” over the 
graded areas, and scarified. The paving 
unit comprised a Diesel tractor drawing 
a road-mix machine and an emulsion 
tank, with a water tank when necessary. 
This unit picked up,mixed and wind- 
rowed 8 ft. width of material, using 
3.75 to 3.83 gal. of asphalt emulsion 
per sq. yd. Half the windrow was then 
spread and packed to a finished depth 
of 3” with a multi-wheeled rubber-tired 
roller followed by a 10-ton steel tandem 
roller. Then the rest of the windrow 
was spread and compacted, using a 





Actual independent tests made by a leading state highway department 
revealed that the Buffalo-Springfield 3-axle tandem produced a finished 
highway surface with an average roughness index of 11.1” per mile, 
the lowest ever recorded for that type of work in that state, as 


compared to the state average of 21.4” per mile. When rollers are 
required — buy Buffalo-Springfield for the best. 


STAND 
% 4p 








BUFFALO @) SPRINGFIELD 
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“Ou pyr” 


SPRINGFIELD, OHIO 


The Oldest and Largest Builder of 
Road Rolling Equipment in America 
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sheepsfoot roller followed by the tan- 
dem roller, a compaction percentage of 
95 being obtained. A seal coat of % 
gal. of emulsion then was applied, into 


which limestone chips were rolled.\*8 


Steam-Cleaning 
Road Equipment 


Sebastian County, Arkansas, steam- 
cleans all its 55 pieces of road equip- 
ment before a major overhaul and be- 
fore many minor repairs, and cleans 
wire rope every two weeks. Steam- 
cleaning wire rope followed by hot bath 
lubrication adds to the life of the rope. 
Cleaning a 1%4-ton dump truck requires 
an average of 1.65 hr., and cleaning a 
1%-yd. shovel 4 hr. Crater compound 
used for greasing dipper sticks, and 
asphalt, are removed by kerosene or a 
commecial cleaner. Overhauling trucks 
after steam-cleaning took an average of 
47% hr. of labor, but 64 hr. if not 
previously cleaned. Parts such as mo- 
tors, transmissions, etc., are soaked for 
45 min. to 1 hr. in a hot solution of a 
cleaning compound, then steam cleaned. 
In steam-cleaning, steam is discharged 
from a hose into which a soap solution 
is fed by gravity.N*® 


Traffic Flow in 
Miami, Florida 


Following a 3 months’ parking and 
transportation survey, Miami has im- 
proved conditions in its downtown area 
by revision of bus routing and distribu- 
tion of terminals, revision of the use of 
curb space, changes in one-way streets, 
and laning of practically all downtown 
streets. But routes were changed to 
make shorter loops and reduce the num- 
ber of teft turns by 51%. Parking and 
standing of vehicles is prohibited where 
they would interfere with the movement 
of traffic. Taxicab stands are given pri- 
ority over general parking; street park- 
ing is confined to those curb spaces 
which are not needed for other uses, 
and ali-day parking in the central busi- 
ness district is prohibited.” 


Backfilling 
Road Subdrains 


For backfilling over and around road 
subdrains to prevent clogging, Indiana. 
uses material such that the maximum’ 
size of the smallest 15% (called the 
15% size) should be 5 times as large 
as the 15% size of the surrounding soil; 
and the 15% size should be not more 
than 5 times the 85% size of the soil.’ 
When drains with bottom perforations 
are used, 2” of porous backfill is placed, 
below the drain. 

In Illinois, the backfill has the fol- 
lowing gradation: passing No. 2 sieve, 
100%; passing No. 4 sieve, 30 to 
100% ; passing No. 50 sieve, 0 to 
30% ; passing No. 200 sieve, 0 to 5%. 

New Hampshire finds clean medium 
sand or fine gravel best. The gravel 
should contain 15 to 20% retained on 
the No. 4 sieve. 

Ohio uses two gradations: one, pass- 
ing 34-in. sieve, 100%; passing %-in. 
sieve, 90 to 100%; passing %-in. 
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- FARM-TO-MARKET ROADS are two-way trade routes. They carry food to cities; manufac- 
a Pe tured goods to farms. Important to highway officials and engineers in the development of these 
of % vital roads is Barrett-Tarvia* road tar, a dependable and economical all-purpose paving material. 
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. HOW BARRETT SERVES THE ROAD BUILDING INDUSTRY. Barrett Tarvia* road tar 
é sieve, 


and Tarvia-lithic* bituminous concrete, which have long been favored paving materi- 

e, 30 to als of road officials and engineers, meet almost every requirement for dependable, THE BARRETT DIVISION 

ve, 0 to low-cost road construction, maintenance and repair. Barrett also makes Wood Pre- ALLIED CHEMICAL & DYE CORPORATION 

0 to 5% servatives for guard rails and bridges, Protective Coatings for culverts and under- 40 Rector Sweet, New York 6,N. ¥ 
insta ground pipe, and Waterproofing for viaducts and tunnels. These and other Barrett 

1 medium basic products establish Barrett as ONE OF AMERICA’S GREAT BASIC BUSINESSES. 
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sieve, 40 to 70%; passing No. 4 
sieve, 0 to 15%; passing No. 8 sieve, 
0 to 5%. The other material meets the 
following gradation requirements: pass- 
ing Y2-in. sieve, 100% ; passing ¥%-in. 
sieve, 90 to 100% ; passing No. 4 sieve, 
10 to 35%; passing No. 8 sieve, 0 to 


5 % R20 


Maintenance 
Needs and Costs 

A committee of the Highway Research 
Board estimates the cost of road main- 
tenance in 1941 was $659,000, and 
was 35% more than this in 1945. 


During the war, deferred maintenance 
accumulated to a total of about 22% 


measured by man-months of labor. In 
addition, the states need $47,000,000 
worth of new equipment, not including 
county and city needs.?*4 


Standard 
Bridge Plans 


Minnesota Dept. of Highways pre- 
pares standard plans for bridges and 
culverts on state, state-aid, county-aid 
and township roads, which total 8,898. 
Governing factors are strength, width 
of roadway, type of construction and 
economy of materials. The aim in each 
case is to secure the most economical 
structure, considering the geographical 
location, first cost, appearance, utility, 







shoulders 


BAUGHMAN Spreaders 
Give Year Round Service 





Effective ice control in winter is only one of the 
many jobs that BAUGHMAN Spreaders will do. 
‘HI-SPEED’ and self-unloading, they save time and 
reduce material handling costs in rebuilding road 
in spreading lime, 
crushed stone in parks, airports, and public works 


fertilizer, and 


in stockpiling sand, gravel, chips, etc. Many 
similar jobs are just as easy with the BAUGHMAN. 


You can attach or remove the spreading mechanism and baffle 
plates quickly and easily. The BAUGHMAN is ruggedly built of 
high tensile alloy steel—30% lighter yet 


17% stronger and tougher and 5 times 


/ 


more resistant to rust and abrasion than 
if built of ordinary steel. Result: More 
payload and less wear and tear on truck. 
Genuine Timken bearings .. 
hardened cut-steel gears. Capacities 9 to 


17 cu. yds. 


Write for prices and complete information 


heavy 


Rebuilding road shoulders 
the fast, efficient, and eco- 
nomical way. 


manufactured exclusively by 


BAUGHMAN MANUFACTURING CO., Inc. 


JERSEYVILLE, ILLINOIS 


Factories °* 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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strength and safety, resistance to fire 
and cost of maintenance.®*4 


The Case 
Against Toll Roads 


No toll roads, except a few short 
ones, earn enough to cover all costs, 
even though the toll charges are high. 
A toll rate of 1 ct. a mile for a pas- 
senger vehicle is equivalent to a gaso- 
line tax of 12 to 16 ct. a gallon; and 
a fraction of this tax would provide 
enough funds to build the road as a free 
public road. A toll road cannot serve 
vehicles on trips of shorter lengths than 
the distance between toll gates. In some 
proposed toll roads this distance aver- 
ages 25 mi. or more; and 79% or more 
of all trips out of cities are less than 
20 mi. To attract traffic, a toll road 
must be of higher grade than parallel 
free roads, therefore cost more, and its 
bonds must carry a higher rate of in- 
terest than those of a public road 
agency. The gasoline tax is the ideal 
substitute for, and preventive of, toll 
financing. By it the user pays for what 
he gets. User of a toll road pays as 
much as non-users, and the toll be- 
sides.!8 


In Favor of 
Toll Roads 


Any road must be built, maintained 
and paid for, usually through some 
form of general taxation. A toll project 
is based on the most equitable and direct 
form—the users pay for it. It is wiser 
to secure promptly a badly-needed pub- 
lic improvement on this basis than to 
defer it for years until it can be built 
by general taxation. A toll project 
should be made ‘‘free’’ as soon as con- 
struction cost has been liquidated by 
toll collections. 


Bibliography of Highway and 
Airport Literature 
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Hughes. Pp. 303-304. 
E Engineering News-Record 
June 12 
33. PRA Builds Panama Airport. Pp. 123- 
124. 


June 26 
34. Work of Public Roads Research Labo- 
ratory. Pp. 64-68. 
35. Toll Roads Favored. By E. R. Needles. 
Pp. 94-95. 
July 10 
36. Median Deflector for Sharp Curves. 
Pp. 102, 103 


J American City 
July 


8. The Case Against Toll Roads. By Thos. 
H. MacDonald. P. 153. 


L Civil Engineering 
June 
8. Miami Improves Traffic Flow in Cen- 
tral Business District. By Earl] J. 
Reeder. P. 19. 


N Roads and Streets 
June 

54. Is It a Fair Bid? Double Checking 

Contractors’ Bids. By A. E. Johnson 
p. 51-57. 

55. Designing Two-Soil Mixtures. By Geo 
W. Shults. Pp. 58, 60, 74 

56. Houston Urban Expressways. By Har- 
old J. McKeever. Pp. 61-69. 





PUE 
57 
\ 
58. M 
s 
I 
59. Ss 
Pp 
32. I 
] 
3 
J 
34. ¥ 
¢ 
R 


M 
mani 
facir 
mins 
wooc 
rolle 
the | 
lowe 
asph 
natu 
with 
2 pa 
34-i1 
skid 
diffe 
chip, 
stree 
cour! 
ping 


ys 
lishe 
whic 
road 
ter ¢ 
tains 
aspect 
subj 
ditio 
on { 
snow 
upor 
of fi 
on Vv 
the 1 
drift 
labo 
and 
plow 
ance 
mac} 
road 
nanc 
be d 
An ; 
Vicir 
Abs. 


, 1947 | PUBLIC WORKS for August, 1947 


to fire 57. Seventeen Arches in This Pipe Cul- 
vert. Pp. 80, 

58. Mixed-in-Place Sand-Asphalt Emul- 
sion for Airfields. By M. T. Decker, 
Pp. 83-84. 

59. eam Clean Before + oe By 

. E. Moore. Pp. 88, 90, 


w short p F uote Works 
ll costs, 22. Protecting Your Airport Investment. | 
re high, By Joseph C. Federick. Pp. 24-26, 66. 


- a Das 23. Building Safety Into Low-Cost Road 
pas Junctions and Crossings. Pp. 29-30. 





3 
a gaso- 24. Highway Maintenance Needs and | 
on; and Costs. Pp. 56, 58. | 
4 | 
provide | p Better Roads 
1s a tree June 
. 18. Curb Those Mé oe ite eo ards. By 
4 ri Wesley W. Polk. Pp. 17-18, 30 
ths than | 19 simplified Right- for Way Procedure. 
In some By J. Frank O’Marah. Pp. 19-20. 
ce aver- 20. Why Do Subsurface Drains Clog Up? | 
or mor Pp. 38, 34. 
) 
© | 21. Standard Bridge and Culvert Plans. | 
ess than By E. J. Miller. Pp. 23-24, 36. | 
oll road 22. Planning for Modern Roads in the 
parallel Punjab. By B. A. Malik. Pp. 25-28. | 
i 4 23. Good Farm Soil Practices Cut Road | 
, anc us Costs. By Abel Banov. P. 32. 
te of in- ot ewes Abe S| 
lic road 


the ideal f Non-Skid Road Surfacing Employs 


of, a. Two Types of Aggregate | 
tor what 

pays a Methods employed to provide a per- 
toll be- § Manent non-skid and light-colored sur- 


facing on heavy-traffic streets in West- 
minster by substituting asphalt for 
wood paving are as follows: A 2-in. 
rolled asphalt binder course is laid on 
the existing concrete base and is fol- 
aintained | lowed by a 1%- in. course of mastic 
gh some} asphalt t and a 4-in. wearing course of 
ll project | natural rock asphalt powder covered 
ind direct | with pre-coated chippings, consisting of 
t is wiser | 2 parts of 1l-in. basalt and one part of 
ded pub- 44-in. granite. It is hoped that a non- 
; than to} skid surface will be preserved by the 
1 be built | differential wear of the two types of 
1 project | chipping. On less _heavily-trafficked 
nas con- | streets rolled asphalt is laid in two 
idated by | courses and pre-coated granite chip- 


A COMPLETE 


UNE 3-5 TON 


A SMALL ROLLER WITH 
A LARGE APPLICATION 


| 
| 





pings are rolled in—Road Abstracts. | = ea This additi on to the 
ey and ws | Galion line of Rollers 
— German Winter Maintenance 
e Practices 


will prove to be one of 
The German Todt Organization pub- 
Byic lished in 1942, a 135-page handbook 
ey I which was intended for the use of German 


your most useful and 


. . 
ee mn profitable pieces of 
ord road-maintenance corps during the win- | 
ter campaigns in the U.S.S.R. It con- equipment. 
‘t. Pp. 123- § tains comprehensive directions for all 
aspects of winter maintenance work. The Write for complete a 
arch Labo- § Subjects discussed include: Winter con- 


ditions in the U.S.S.R. and their effect 
the roads; mode of formation of 


THE GALION IRON WORKS & MFG. CO, 
snowdrifts; influence of road design 


General and Export Offices 
rp Curves. § upon snowdrift formation; formation GALION, OHIO 
of field meteorological stations to report ‘ 
on weather conditions and the state of 
is. By Thos. the roads; fences for protection against 
drifting snow; snow clearance by hand YEARS OF 
labor, horse-drawn wooden plows, lorry- fe ol ? he ay EXPERIENCE 
ar ton Chal and tractor-drawn plows, and rotary L ; 
3y Ear) J.§ plows; formation of mobile snow-clear- 
ance sections, including the plant and 
machinery required; treatment of icy | |PORTABLE 
= Cncktal roads; org ganization of winter mainte- ROLLERS 
=. Johnson § Rance corps stations; and the work to 
be done when the spring thaw begins. 
An appendix includes direction for ser- 
+3. By Har-§ Vicing motor vehicles in winter.—Road 
: Abstracts. 


R. Needles. 


es. By Ge 











62 


PUBLIC WORKS 
‘quipment News 














This Will Help in Your Piping 
Layout Work 

Here is a template to help in rapid 
layouts of water, oil, gas or plumbing 
pipe. It has cut outs for all symbols 
shown in the American Standards 
Manual Z32.2. Made of plastic, with 
laminated printing and symbol cut outs 
beveled. For information write Charles 
Baron, Rapidesign, Inc., Box 592, 
Glendale, Calif. 


An Air Compressor for Municipal 
Utilities 

An 105-cfm. utility compressor is 
under production by LeRoi Co., Mil- 
waukee, Wisc. This unit is entirely self- 
contained and weighs only 1,700 pounds. 
It has been specially designed for either 
back-of-cab or on the platform of utility 
trucks. It is liquid cooled. Floor area 
required is 82”x25”. Descriptive litera- 
ture with more details on request. 

How to Weigh Dry Materials on 

Conveyor Belts 

The Conveyoflo meter, by Builders- 
Providence, Providence, R. I., should 
have wide applicability. It will weigh 
stone, gravel, cement, powdered chemi- 
cals and sludge. The scales may be used 
to proportion and control as well as to 
weigh, and will handle in this manner 
one or more dry materials, or will pro- 
portion the flow of liquids to the flow of 
dry materials. This meter utilizes dia- 
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Rapidesign template for piping layouts. 


phragms, instead of knife-edge-beams, 
and occupies little space; it is also 
simple. Automatic compensation is made 
for variations in belt weight or the 
adherence of material to the belt. 


Diesel Generating Sets for Plane 


Landing Equipment 

In making automatic plane landings, 
a dependable and stable source of power 
is necessary at the field. Sheppard die- 
sel driven generators produce 60-cycle 
power, with 115 volts, AC, with a sta- 
bility of plus or minus 1 volt and plus or 
minus % cycle. These units can also be 
expected to deliver up to 5,000 hours of 
steady service between major overhauls. 





To weigh dry materials on conveyor belts. 


Two Cities Award Incinerator 
Contracts 
Troy, N. Y., is building a 250-ton 
Nichols mechanically stoked incinerator 
of the monohearth type; and Jackson- 
ville, Fla., has awarded a contract for 
a 350-ton incinerator of the same type. 


Installing Timber Connectors 


A booklet has been issued by Timber 
Engineering Co., 1319 18th St., N. W., 
Washington, D. C., which illustrates 
and describes the installation of split 
rings and shear plates for wide span 
roof trusses and other heavy structures; 
and also toothed rings for light struc- 
tures. Sent on request. 





FOR SALE 


Lorain 80-Shovel 
NW—80D Shovel and Drag 
NW-—95 Dragline Diesel 
Insley K-12 4% Crane and Backhoe 
B-E 10-B Shovel 
Lorain 40 Shovel 
P & H Trencher Model 1030 
Buckeye C-15, 12, 11, 140 
Cleveland Model 110 
Cleveland Pioneer Trencher 
Cat. D-4 Angledozer 
D-6, 7, 8 Bulldozer 


'* r $ 


Inquire 


AIR COMPRESSOR RENTAL CO. 
19614 Nottingham Rd., Cleveland 10, Ohio 
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| Luce How 


; SIMPLEX TYPE MAP MANOMETERS 
x ASSURE MEASUREMENT ACCURACY! 


4 = 


Be sure of accuracy — with a Simplex Type MAP Mano- 
meter! This unit has been designed especially to meet the 
high standards of laboratory technicians, test floor engineers, 
and other industrial users where accuracy is a “must”! Here 
are six of the special features of the Type MAP Manometer: 





















Large-diameter gauge glasses with accurately bored 
interior surfaces tending to produce a flattened meniscus! 


Highly accurate scale permitting deflection readings 
of 1/100 of an inch! 


Mercury dampening valve — essential in removing os- 
cillations caused by line surges! 


Mercury drain and filling plugs — for quick addition or 
removal of balancing liquid! 


Air venting valves — for instant removal of air accumu- 
lations! 


All-important equalizing valve — to enable checking 
and testing of instrument in place—at any time. 


Want installation, operation facts? Write 
for free, illustrated copy of BULLETIN 200 














TYPE MAP MANOMETERS 
for application with Venturi Tubes, 
Flow Nozzles, or Orifice Plates. 


| SIMPLEX VALVE & METER COMPANY 


[ #750 UPLAND -STREET, PHILADELPHIA 42, PA. 
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Industrial Air Compressor by 
Davey 

Two-stage, air-cooled, industrial-type 
air compressors have been announced by 
Davey Compressor Co., Kent. O. These 
are made in 60, 105, 160, 210 and 315 
cfm. capacities, and in four types: Base 
compressors; stationary units with base 
ready for installation for electrical 





Davey compressor. 


equipment; compressors for AC motors; 
and compressors for DC motors. A spe- 
cial balanced crankshaft and _ rubber 
vibration mounts reduce vibration and 
make it easier to move the units from 
one location to another. 


Dump Bodies and Hoists for 
Rugged Service 
A new series of dump bodies and 
hoists for heavy-duty service has been 
announced by Perfection Steel Body Co., 
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understructure. The ‘827’ hoist is a 
special design of this company which 
gives greatest leverage at the beginning 
of the stroke, when the lift is heaviest, 
The bodies are made in 2 to 12-yd. 
sizes. 





Strength and Behavior of Riveted 
Joints in Steel Structures 


Investigations are being made, under 
the sponsorship of the Engineering 
Foundation, at Illinois and Northwest- 
ern Universities, of the strength and 
behavior of riveted and bolted joints for 
steel structures. The work will include 
static and fatigue strength of joints 
with various rivet patterns, using hot- 
driven and cold-driven rivets, and car- 
bon and alloy steel bolts. 





Perfection dump and hoist. 





Galion, O. The dump bodies—the 300- 


series—are of 8-gauge sheet steel, by the Hydro-Spreader Corp., Milwaukee. 
heavily braced, and with substantial See p. 59 of our June issue for description. 


This shows the hydraulic road sander made 




















The'Quinn Standard" 
FOR CONCRETE PIPE 


The Quinn Standard is known as the best the worl 
over, wherever concrete pipe is producd and used 
Backed by over 30 years’ service in the hands o 
hundreds of Quinn-educated contractors, municipal 
departments and pipe manufacturers who knov 
from experience that Quinn pipe forms and Quin 
mixing formulas combine to produce the fines 
concrete pipe at lowest cost. 








Quinn Heavy Duty Pipe Forms 


For making pipe by hand methods by either thy 
wet or semi-dry processes. Built to give more yea 
of service—sizes for any diameter pipe from 
12 to 84 inches—tongue and groove or bell emi} 
ipe—any length. : 
WRITE TODAY—Complete information, prict 
and estimates sent on request. Also Manufactures 
of Quinn Concrete Pipe Machines. 


QUINN WIRE & IRON WORKS MZciR12"ST. BOONE. 18 























A great help 
in working up plans THE 
for sewage disposal SEWERAGE 


MANUAL 


This Manual describes every type of 
equipment and material available 
for use im sewage disposal and 
sewer construction. Used by lead- 
ing Sanit Engi s everywhere 
when preparing plans. it is the 
standard source of unbiased infor- 
mation. If you don’t have a copy of 
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An Easy-to-Operate Small Tandem 
Roller 


A 3 to 5-ton tandem roller has been 
added to the Galion line, which now 
includes, in addition to the new roller, 
5-8, 8-12 and 10-14-ton tandem units. 
All four sizes have the ‘‘variable weight’’ 
feature. The metal weight of the new 
unit is 7,120 lbs., and the ballasted 
weight 10,520 lbs. Fully ballasted, com- 
pression under the main roll is 170 lbs. 
per inch width of roll, and under the 
steering roll, 85 lbs. Both rolls have 
front and rear scrapers and mats; and 





Galion tandem roller. 


a 50-gallon water tank is provided for 
sprinkling the rolls. All controls are 
convenient; power is by a 25-hp. air- 
cooled motor. Write Galion Iron Works 
& Mfg. Co., Galion, O., for complete 
information. 


New England Water Works 
Association 


The following have been nominated 
for officers of the New England Water 
Works Association for the coming year: 
Donald C. Calderwood, president; Sid- 
ney S. Anthony, vice-president ; Thomas 
R. Camp, director; and William P. 
Melley, treasurer. 


Alabama Water & Sewage Works 
Assn. 

The Alabama Water & Sewage Works 
Assn. met at Tuscaloosa, Ala., June 12 
to 14, elected officers and carried on a 
conference and short course. W. H. H. 
Putnam of Birmingham was elected 
president; Tom Collins of Ozark, vice- 
president; Alex O. Taylor of Alabama 
Polytechnic Institute (re-elected), sec- 
retary; Gilbert H. Dunstan, University 
of Alabama (re-elected), treasurer; and 
Charles White of the State Board of 
Health, editor. 





National Clay Pipe Mfrs., Inc., Meet 
at Akron 


More than 100 members of the Na- 
tional Clay Pipe Mfrs., Inc., an asso- 
ciation of 44 of the leading clay pipe 
companies, met at Akron, O., June 11 
to 13, to discuss business outlooks and 
problems for the industry. G. Lawrence 
Avery, head of the Lehigh Sewer Pipe 
& Tile Co., Fort Dodge, Ia., is the new 
president of NCPMI. Discussion of 
construction costs indicated that current 
costs of clay pipe are only 10% above 
the 1926 costs, which is far below the 
average 78% increase of all building 
materials. 





HIGHWAYS 
CURBS 


CURB AND 


SIDEWALK 


AIRPORT 


HELTZEL 

































CONCENTRATED 


The heavy duty highway and airport r 
forms have several exclusive Heltzel 
features... 2!/)” tread .. . up-turned 
base flange — 50% additional strength IN 

. extended lock joint guide . . . hot 
pressed 1/4,” lock joint— V type elimi- CONCRETE 
nates clogging. . . non-clogging single CONSTRUCTION 
wedge stake pockets that are not af- 
fected by vibration. The base flange is 
also drilled for auxiliary stakes or 
bolting on risers. The ;;” form is 
recommended for all construction up y 
to 20’ widths. The !4” form is recom- 
mended for construction over 20’ in 
width. Both forms meet all highway BINS, Portable and Stationary 
specifications. CEMENT BINS, Portable and 

Heltzel also has steel forms for curb, Stationary 
combined curb and gutter, sidewalk, CENTRAL MIXING PLANTS 
rigid radius and flexible radius. BATCHERS (for batch trucks or 
truck mixers with automatic 


dial or beam scale) 
BITUMINOUS PAVING FORMS 


ROAD FORMS (with lip curb 
and integral curb attach 
ments) 


CURB FORMS 

CURB AND GUTTER FORMS 
SIDEWALK FORMS 
——— - SEWER AND TUNNEL FORMS 
CONCRETE BUCKETS 
SUBGRADE TESTERS 
SUBGRADE PLANERS 

TOOL BOXES 


FINISHING TOOLS FOR CON 
CRETE ROADS 


GUTTER 


Heltzel Steel Form & iron Company, Warren, Ohio 
SEND ME STEEL FORM CATALOGS: 
[] B-19 Steel {] B-19A Steel 
Dual Duty 


Highway and 
Airport Forms Airport Forms 


{ ] A-20 Steel Forms for 
Curbs or Curb and Gutters 
or Sidewalks. 


Name se hs 


fo ee 


( Type of construction usually engaged in) 


STEEL FORM & IRON CO. 


WARREN, OHIO - U.S A. 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 69-73 
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ALBRIGHT & FRIEL, Inc. 
Consulting Engineers 


Wate oe an & poser AL. WASTE 

PROB: AIRFIELD: SE 

CINERATORS & POWER PLANTS 
INDUSTRIAL BUIL 


DINGS 
ITY PLANNING REPORTS 
VALUATIONS LABORATORY 
Suite 816-22 


Philadelphia 
1528 Walnut Street Pa. 


Use this Directory when Engineer 
Specialists in Design Construction 


and Operation are needed. 


A. W. DOW, Inc. 


Chemical Engineers 
Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproofing, 
Paving, Engineering, Materials 
801 Second Avenue New York 





Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 


BURRILL AND GWIN 
Engineers 
Water Supply and Purification 
Electric Power and Heating Plants 
Sewage Disposal and Sewerage Systems 
Mining and Industrial Plant Design 


Altoona, Pa. Baltimore, Md. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 


Engineers 
Water Works, Sewage, Industrial Wastes & 
Garbag e Disposal 
Roads, Airports, Bridges Pe Flood Contrel 
Town Planning, Fog a my Investigations 
ports 


Harrisburg, Pa. New York, N. Y. 





BANISTER ENGINEERING CO. 


Consulting Engineers 


POWER PLANTS, WATERWORKS, CITY 
PLANNING, RURAL ELECTRIFICATION, 
SANITATION, WASTE PROBLEMS, 
AIRPORTS, STREET IMPROVEMENTS 
1549 University Ave. 

St. Paul 4, Minn. 


JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 
Office and Laboratory 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 


WILLIAM A. GOFF, INC. 


General Engineering and Consulting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports Town Planning 
Plans, Supervision, Valuations, Reports 


Broad St. Station Building 
Philadelphia 3, Pa. 





BARKER & WHEELER 
Engineers 


Water Supply, Sewerage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
36 State Street, Albany 7, N. Y. 

11 Park Place, New York City 7 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Developments and Applications 
Investigations and Reports 
Valuations and Rates 


210 E. Park Way at Sandusky 
Pittsburgh 12, Pa. 


J. W. GOODWIN 
ENGINEERING CO. 


Municipal and Consulting Engineers 


Design and Construction Supervision 

Air Ports, Waterworks, Sewerage, 

Sewage Treatment, Water Treatment, 

Gas Systems, Street Improvements, 
Reports, Appraisals 


Birmingham, Alabama 





BLACK & VEATCH 
Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, 
pad cation, Electric Lighting, Power 
Valuations, Special Investigations, 

ports and Laboratory Service 


E. B. Black N. T. Veatch 
A. P. Learned J. F. Brown 
F. M. Veatch E. L. Filby 


4706 Broadway Kansas City, Missouri 





CHAS. W. COLE & SON 


Consulting Engineers 


Sewerage, Sewage Treatment, Industrial 
Wastes, Water Supply, Water Treatment, 
Airports, Industrial Buildings 
Design and Supervision 


Chas. W. Cole, Sr. Chas. W. Cole, Jr. 
Ralph J. Bushee M. J. McErlain 
Wilbur H. Gartner 


220 W. LaSalle South Bend, Ind. 





GREELEY AND HANSEN 
Engineers 
Water Supply, Water Purification 


Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 





BOGERT-CHILDS 
ENGINEERING ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert John M. M. Gre 

Howard J. Carlock Fred S. Childs 


Water Supp and Purification, Sewerage 
and Sewage atment, Flood Control “_ 
_Drainage, Ps Disposal 
City P tions—Reports 
624 Madison Avenue New York 22, N. Y. 











CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 

Drainage — Bridges—Express Highways — 

Paving—Power Plants—Appraisals—Reports 
—Traffic Studies—Airports 


351 East Ohio Street 
Chicago 11, Ill. 


HOWARD R. GREEN CO. 
Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNIC: DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 
208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 





BOWE, ALBERTSON & 
ASSOCIATES 
Engineers 
Sewerage—Sewage Treatment 
} Oe jupply—Purification 

sal—Analyses 
Municipaly-Industrial Projects 
Valuations—Reports— igns 


110 William Street New York 7, N. Y. 


CONSULTING ENGINEERS 


Your professional card belongs in this 
directory of leading engineer specialists, 
where it will be seen by those whe em- 
ploy consultants. For rates, write: 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 





JOHN J. HARTE CO. 
Engineers 
Waterworks, Sewerage, Treatment 
Plants, Gas Systems, Street and 


Storm Drainage, Improvements, 
Public Buildings, rts. 


ATLANTA, GEORGIA 








BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8S. HILL ASSOCIATES) 
Water Supply Sewage Disposal 
Hydraulic Deveerees 

Reports, Investigations, Valua 
Rates, Design, Construction, en 
Mana —— Chemical and 
al ‘Laboratories 


112 East 19th —- New York City 








BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—50th Year 
Waterworks—Water ication—Sewerage 
Power ee oe 
Electric Systems—Rate bal hd pene 
Refuse & Industrial Waste Disposa 

Box 7088 Country Club Station 
Kansas City 2, Missouri 


MICHAEL BAKER, 


JR., INC. 


The Baker Engineers 
CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS ° 


Airport Design ¢ Sewage Disposal Systems 
Consulting Services 


e Water Works Design & Operation 


Surveys and Maps 


HOME OFFICE — ROCHESTER, PA. 
Jackson—O maha—Philadelphia—Pittsburgh—H arrisburg—Atlanta—Ancherage, Alaska 








WESLEY BINTZ 
Consulting Engineer, Civil, 
Swimming Pool Designs (Private, Country Club, Camp, Municipal, Etc.) 


Since 1923, and Park Developments, with Allied Structures 
Exclusively. Photographs, Literature, Pool Tables, and 50-page Pamphlet on Request. 


LANSING 25 e 


30144 S. WASHINGTON AVENUE) e 


MICHIGAN 
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Use this Directory when Engineer 
Specialists in Design Construction 


and Operation are needed. 


Engineers 
Sewage and Waste Disposal, 
Water Supply and Filtration, 
ams, Reservoirs, nels, 
Airport and Topographic Surveys 


Home Office: 24 E. Main St., North East, Pa. 





HAROLD M. LEWIS 


Consulting Engineer—City 
Planner 


Analyses of urban problems, 
master plans, zoning, parking, airports, 
subdivisions, redevelopment. 
Reports—plans—ordinances 
15 Park Row New York 7, N. Y. 


WM. S. LOZIER CO. 
Consulting Engineers 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N. Y. 





METCALF & EDDY 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statier Building Boston 16 





MOORE & OWEN 


Engineers 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


Complete Water and Sewage Laboratories 
Industrial Wastes 


1486 N. Delaware St., Indianapolis 2, Ind. 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer G. G. Werner, Jr. 
Richard Hazen 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 





RUSSELL & AXON 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 


6635 Delmar Blvd. 
St. Louis 5, Mo. 


Municipal Airport 
Daytona Beach, Fla. 





J. E. SIRRINE & COMPANY 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


South Carolina 


Greenville 





SMITH and GILLESPIE 


Municipal and Consulting Engineers 


Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants, 
Airports 


Jacksonville Florida 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta 





ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage,. Waste Disposal, 
Mechanical, Structural 





Surveys, Reports, Appraisals 
630 East Broad St. Columbus 15, Ohio 











tequest. 


HIGAN 


BOYD E. PHELPS, INC. 
Architects-Engineers 


Water Supply and Purification 
Sewage & Industrial Waste Treatment 
Municipal Buildings 
Airfields, Power Plants 
Reports & Investigations 


Michigan City Indiana 


HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 





it Park Place New York City 





ROBERT AND COMPANY 


INCOR PORATED 


odrchitects and Ongineers 


WASHINGTON 


ATLANTA 


NEW YORK 


WATER SUPPLY e SEWAGE DISPOSAL ¢ INCINERATORS © POWER PLANTS 





CONSULTING ENGINEERS 


Your professional card belongs in this directory of leading engineer specialists, 
where it will be seen by those who employ consultants. For rates, write: 


PUBLIC WORKS Magazine, 310 East 45th St., New York 17, N. Y. 


















POWER MOWER 


Fast, versatile mowing 
.. power that works where 
tractor or horsedrawn ma- 
chines will not go. Mows 
clean and fast in tight corners . . . 3-foot cut and 
variable speed sickle bar . . . so well balanced a 
boy can run it... rugged design. Engine detach- 
able for use on other tools or jobs. 


e@ Fence Rows 
e Driveways 
e Trails, Paths 
e Parking Lots 
e Picnic Grounds 
e@ Campsites 
e Weed Patches 
e Vacant Lots 


Write Dept. 16 for FREE Folder 






: ly desi8 
Trancionel’y \f be 
nt. Quick 


JA 


a) 


f—<) 
NGHAM, SON & CO. 


HF ER 


MES CUNNI 





NO SINGLE STANDARDS 
TO HANDLE 


when you make determinations with 


TAYLOR COMPARATORS 





Taylor Comparators provide new sim- 


plicity, speed and accuracy in pH 
and chlorine determination. Complete 
operation takes about two minutes. 
Base and slide are made of sturdy 
plastic . . . light in weight, durable, 
portable. Color standards are perma- 
nently enclosed in slide... carry an 
unlimited guarantee against fading. 


FREE BOOKLET 


This valuable booklet 
“Modern pH and Chlo- 
rine Control” contains 
information of value to 
all water and sewage 
works men. Ask your 
dealer or write direct. 


W. A. TAYLOR 











































you KNOW 11s 


WHEN IT CARRIES THIS TRADE MARK 





The ever-increasing preference of users and dealers 
for equipment powered by engines bearing this 
world-famous trade mark, is a tribute to the record 
for dependable operation made by more than 3 million 
Briggs & Stratton 4-cycle air-cooled engines. Because 
they incorporate the constant engineering advance- 
ments ... improved methods of precision manufacture 
... technical knowledge and experience of over 27 
years of continuous production —today’s Briggs & Stratton 
engines have no equal in value and performance. 


BRIGGS & STRATTON CORPORATION, MILWAUKEE 1, WIS., U.S. A. 






AIR-COOLEDQ™ 







When writing, we will appreciate your mentioning PUBLIC WORKS 
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PERSONNEL NEWS 


John T. Woodson has been appointed f 
district representative of the Eddy 
Valve Co., with offices in the Indepen- 
dence Building, Charlotte, N. C. 


Harold L. Hoefman has been elected 
vice-president in charge of manufactur- 
ing of Link-Belt Co., with headquarters 
in Chicago. 

George Toth has joined the sales staff 
of R. H. Sheppard Co., manufacturers 
of diesel engines, and has been assigned 
to the southern territory. 


Carl V. Fulkerson has been appointed NEW 
field engineer of the U.S. Stoneware THIS 
Co., Akron, O., manufacturers of cor- | ZEEES 
rosion-resistant materials, including fing y 
ceramics, rubber and plastics. 


na J 
George H. Jennings, structural engi- 427. 
neer, has joined James J. Walsh, under es bie 


the firm name of Walsh, Jennings & [Needle 
Associates, Consulting Engineers, with |#rcular 


offices at 112 Market St., San Francisco ade 
Calif. ot a 
Proble 


Edwin J. Kelly has opened an office 
for the practice of consulting engineer- dations, 
ing, with offices at 20 North WackerJ®0m@r 
Drive, Chicago 6, III. Address 


Hardi / York Pp I ah 
ardinge, NC., ork, a., hag 

i al . “ae ek oe a Need ‘ 
changed its San Francisco district office 

to 24 California St., San Francisco 11, Air Co 
Calif 543. 
alit. trailer 1 
cient an 
ahaa ignites tatiana on mod 
Davey ¢ 


THE ENGINEER’S LIBRARY Filter | 


Tricklit 
The Chemical Consultant and Your| 544. 
Business, 1947 edition. Foster D. Snell, eee 8 
Inc., 29 West 15th St., N. Y. Free.fgiving : 
Presents an outline of many of the types a, *s 
of problems for the chemical consultant, 
including rubber and plastics investiga- echa 
tions, organic synthesis, analytical ser-gor Ste 
vice, physical testing, bacteriological. A 
analyses, pilot plant operations, chemi-fdes a la 
cal engineering, legal testimony andi — 
patents. 4 inche 
ilson § 





































Building Maintenance Guide ONS 


“Over the Rough Spots,” a new 48 | D 
page handbook provides the answers to 
more than a hundred problems inherent 
in the maintenance and construction 0 ' 
all types of industrial buildings. Fulllabout ti 
information about floors, walls, founda La 
tions, roofs, etc.; this practical booklet ied 
is a guide for building owners andgtg ¢ 
operators in obtaining economical, seMing al 
viceable maintenance, and also includes 
pages dealing with the special problemspn all t 
of public utilities and water works. AB + dee 
free copy of this guide to better buildebet Hel 
ing maintenance may be obtained WF .W., W 
addressing the Stonhard Company, 403pelf-Pr 
North Broad Street, Philadelphia 8, Pavery | 

20. 
































hurry 0 
Florida and Cuba Sections, AWW. 

These sections of the AWWA Ww * aie 
hold a joint meeting in St. Petersburg 
Fla., Nov, 20-22, at the Suwannee Ho ravel: 
tel. A. P. “Black, ‘University of Florida pads 








Gainesville, is secretary. a2 
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pointed 
Eddy 
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elected 
ufactur- 
quarters These helpful booklets are free to those actively engaged 
— in engineering or construction. Mail coupon or write direct 
ss 
srs: to addresses given, mentioning PUBLIC WORKS Magazine. 
assigne 
i EW LISTING S job at truck speed. Loads all kinds of ma- 
ppointed N terial quickly. No costly working parts. 
‘onewate Ask for new bulletin PW. The gle 
, f THIS MONTH Crusher Co., Inc., Galion, Ohio. 
ot cor 
ncluding lfind Your Leaks Improve Appearance of 
ina Jiffy Curbs, Gutters, Sidewalks 
ral engi- 427. For tracing buried pipes and find- 78. Curb and Gutter and Sidewalk 
A. under {ing hidden leaks get details of Allen-Howe Forms, including battered face curb form 
ike leak Detectors, Pipe Locators, Dipping especially for modern traffic conditions. 
inings & [Needle and Pipe Phones. Ask for new Last 20 years or more. Send for new engi- 
g Ne p 
ors, with |arcular_P.W. 6, Allen-Howe Electronics neering data Bulletin A-20-F, Dept. P.W., 
ae ae. Corp., 150 Main St., Peabody, Mass. Heltzel Steel Form & Iron Co., Warren, O. 
*rancisco rae 3 
ls Renee Maintenance Handle All Kinds of Tough 
an office feo Grading Jobs Economica 
an office} 542. Whether it is floors, walls, foun- ading Jobs fener my 
engineer- dations, roofs, “Over The Rough Spots,” 98. The Austin-Western 99M Power 
Wack Sonhard Company’s new free 48-page Grader with its powerful all wheel drive 
| WaCckel finoklet is packed with practical answers. handles difficult jobs with economy and 
Address, Stonhard Co., 883 Terminal Com- efficiency; and does better work on grad- 
merce Bldg., Philadelphia 8, Pa. ing, ditching, scarifying, snow ploughing, 
Pa. has E loading, mixing, bulldozing, shoulder 
rict fice Need an Efficient, Economical or and backsloping. Write for Bul- 
: “© y 


icisco 11, Ait Compressor? 

543. Davey Air Compressors, either 
trailer type or truck mounted, offer effi- 
cient and economical operation. For details 
on models 105 and 210 write Dept. P.W., 
Davey Compressor Co., Kent, Ohio. 














ARY ilter Blocks for Any 
rickling Filter Installation 
and Your\ 544. Accelo Hi-Cap Filter underdrain 
D. Snell, Plocks are designed to meet — soqare- 
-* ’fment of trickling filter operation. For folder 


Y. Free.jgiving specifications, dimensions and de- 
the types fails of construction write Infilco, Inc., 325 
J West 25th Place, Chicago 16, Il. 
‘onsultant, 


echanical Testing Screen 


r Stone, Gravel, Slag, etc. 
eriologica 606. Gives fast, accurate sizing of test 
. pamples. The Gilson Testing Screen han- 
ns, chemi-§dles a large sample in three to five minutes. 
andpeor bulletin giving complete details on 





mony his screen which has a size range from 
4 inches to 200-mesh write Dept. P.W., 
ison Screen Co., Box 186, Mercer, Pa. 

cuide (CONSTRUCTION MATERIALS 

a new 400ND EQUIPMENT 

er ese Wheel Tractors Solve 

truction ofany Hauling Problems 

Ses . Specifications and full information 

lings. Fulllbout the new M-M wheel tractors in sizes 


" 21 HP to 49 HP. Send for copies tod 
a 3 opies today. 
1s, found . PW, Minneapolis-Moline Power Im- 
cal bookletipement Co., Minneapolis, Minn. 


wners an@Data on All Types of 
mical, seMBins and Batching Plants 
so includes 


ll. Good illustrations and useful data 
al problemspn all types of Heltzel Highway Bins, for 
- works. Affuck mixer charging, bulk cement plants, 
‘| se prciosed bucket elevators, belt conveyors, 
etter builé$te, Heltzel Steel Form & Iron Co., Dept. 
btained byf-W. Warren, O. 
npany, 403pelf-Propelled Crane for 
lphia 8, Pafvery City-County Need 
20. Here’s a fast, versatile industrial 
with plenty of lift .. . gets there ina 
urry on rubber tires ... one man operates 
. -.. 5 ton capacity—7 ton with 
gers. Send for bulletin PW, Unit 


e & Shovel Corp., 6323 West Burnham 
+ Milwaukee 14, Cc. 


ravels Fast, Loads All 


inds of Materials Quickly 


22. New Eagle Truck-Mounted Loader, 
Pperated by truck driver, goes from job to 













wannee H 
of Florida 





946. Dept. P.W., Austin-Western Co., 
Aurora, Tl. 


Save Money, Busting, 
Cutting, Digging, etc. 


110. Powerful self-contained gasoline 
hammers illustrated in new booklet. Used 
as paving breakers and spike drivers. Eas- 
ily portable, economical. Write Syntron 
Co., 660 Lexington, Homer City, Pa. 


Methods of Installing 
Steel Sheet Piling 


112. Illustrated descriptions of both 
standard and interlock corrugated steel 
sheet piling of minimum weight, maxi- 
mum strength, ease of handling with 
methods of installation are contained in 
a booklet. If you have a job involving pil- 
ing write Caine Steel Co., Dept. P.W., 1820 


Reliable Every Purpose Pumps 


117. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 


For Reliable Low-Cost 
Light and Power Anywhere 


392. 20-page catalog P.W. describes 
“Dieselectric” plants 3 to 10 KVA, and diesel 
engines from 4 to 12 H.P. These are easily 
transported and will produce reliable, low 
cost light and power oe Write 
WITTE ENGINE WORKS, Division of Oil 
Well Supply Company, Kansas City 3, Mo. 


Small Diesel Engines Have 
Many Municipal Uses 


393. Small Diesel engines — down to 
334 HP. The only stationary Diesel that 
is air-cooled. For full details on this revo- 
lutionary engine for municipal service 
write R. H. Sheppard Co., 50 Middle St., 
Hanover, Pa. 


Widens Roads 2 to 8 Ft. 
Quickly, Economically 


520. Apsco Road Widener 
every bituminous mix and any combina- 
tion of aggregate. Two men and Apsco can 
lay 150 tons of mix an hour making smooth, 
finished surface. Get full details from Dept. 
PW, All Purpose Spreader Co., Fuller Road, 
Elyria, Ohio. 


handles 
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Readers’ Service Dept., PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 


Please send me without obligation the following 
booklets listed in your Engineers’ Library Department. 











(Indicate by numbers) 


Name 





° ti 
P 





Street. 





City 





State 





Pe ee USE THIS COUPON ee ee eee oe 


Air Cooled Engines for 
Hundreds of Applications 


524. Tested under severest conditions 
ef long, hard use, these engines have earned 
world wide recognition as the “night” pow- 
er for hundreds of applications. Get latest 
bulletin from Dept. PW, Briggs and Strat- 
ton Corp., Milwaukee 1, Wisc. 


Stationary Power Units for 
Power, Economy and Efficiency 


530. Data sheets and specifications give 
full details of Minneapolis-Moline Power 
Units in sizes from 26 HP to 88 HP burning 
gasoline and HP burning butane gas. 
Write Dept. PW, Minneapolis-Moline Power 
Implement Co., Minneapolis 1, Minn. 


Data and Pictures of Complete 
Line of New Ford Trucks 


532. Full line of new Ford Trucks for 
95% of all hauling needs is pictured in 
colorful eee = Duty, One-Ton, 
Heavy-Duty and C. O. E. trucks. Also 48 out 
of over 100 standard, factory built chassis 
and body combinations. See before you 
buy. Write for your copy now. Truck and 
Fleet Sales Dept., Ford Motor Co., Dear- 
born, Mich. 


Save a Man on 
Surveying Work 


540. New Odometer measures as you 
walk. Ingenious labor and money saver for 
surveyors described in illustrated circular. 
Address: Matthews Instrument Co., 1129 
Boylston St., Newton Upper Falls 64, Mass. 


Two-Way FM Radio Telephone 
Equipment for All Departments 


541. For booklet describing and illus- 
trating the Motorola Two-Way Radio Tele- 
phone or for specific recommendations con- 
cerning your aplication write to Dept. PW, 
ee Inc., 4545 Augusta Blvd., Chicago 
$1, Til. 


SNOW FIGHTING 


For High-Speed Snow Removal 

350. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 1% up 
to 8 tons capacity. Interchangeable with 
V Sno-Plow. Frink Sno-Plows, Inc., Clay- 
ton, 1000 Islands, N. Y. 


Fast, Efficient Skid-Proofing 


355. Get full facts about Baughman 
Light-Weight Cinder Spreaders, fast opera- 
tors for cinders, sand, salt, cues, etc. Free 
flow: at low temperatures. 9-17 cu. Pg 
cap. . Baughman Mfg. Co., 


rite Dept. P. 
Inc., Jerseyville, Tm. 














This 6 cylinder Sheppard Diesel ... rated at 56 continuous 
H.P. at 1200 R.P.M. or 62 continuous H.P. at 1400 R.P.M. ... 
will do the work of most 100 H.P. engines at a fuel cost of 
approximately 31c* per hour when operating under full load. 


Why ? 

Because Sheppard Diesels are rated by 
their actual continuous power output 
when operating with all accessories. This 
is in sharp contrast with most engine 
ratings which are based on the calcu- 
lated performance of a bare engine. 


Delivered complete with electric push- 
button starting, Sheppard Diesels are 


simple to operate, easy to service. Their 
full diesel operation reduces power 
costs still further by eliminating the 
maintenance of an electrical ignition 
system and a carburetor. 


Write today for literature and speci- 
fications on the model 12 Sheppard... 
the Diesel that delivers a// the power 
you buy! 


Generating Sets, 2,000 to 36,000 watts e@ Power Units, 3% to 62 continuous H.P. 





*Using 8'c gal. fuel oil. 
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STREETS AND HIGHWAYS | ever, 


Assures 
Write fc 
Spreade 





How to Use Less Labor in 


Resurfacing 

15. You can mechanize your resurface. 
ing with these Portable Bituminous Mixers, SEWA 
6 to 14 ft. sizes for resurfacing and mainte. 
nance. Helpful booklet issued by The Non-Ce 


Jaeger Machine Co., 400 Dublin Aven 

Columbus 16, Ohio. ts ote 
Levels Sidewalks and Curbs clay pip. 
Quickly and Easily ton 


107. How the Mud-Jack Method for | National 
raising concrete curb, gutter, walls and | ton St., 
streets solves problems of that kind quick- 
ly and economically without the usual cost |Does / 
of time-consuming reconstruction activi- Pj Li 
ties—a new bulletin by Koehring Company, |" !Pe &! 
3026 West Concordia Ave., Milwaukee 10, 357. 


is. water, s 
Speed Your Work With These ss 
Powerful Motor Graders et 


128. Two powerful Galion motor grad- 
ers designed to answer every requirement |Vqgluak 
for more speed in road, airport, dam and]... 
housing construction work are fully de- Diffuse 


scribed in a folder illustrated with many 367. 
action pictures. Issued by Galion Iron |fuser pl 
Works & Mfg. Co., Galion, Ohio. ment ple 
Strong, Speedy, Low-Cost lly 
Maintainer Has Many Uses vith she 


130. BG Maintainer, a powerful speedy, bility ‘ 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder. 
Huber Mfg. Co., Dept. P.W., Marion, Ohio. |How Y. 


Tandem, 3 Wheel and {Streets 


3 Axle Road Rollers ww. 
138. “The Buffalo-Springfield” line offculverts 
road rollers (tandem, 3-wheel, and 3-axle)fto-date 
are described in the latest catalog P.W[Mlustrat 
issued by the Buffalo-Springfield Roller Co, — 





Springfield, Ohio. ~~ 

es 
Here’s a Roller for How C 
Every Need 


141. Three-Wheel and Tandem Rol- Sewer 
lers, 5 to 8-ton and 10 & 12 ton sizes: also 387. 
variable weight tandem roller for newjtowns a 
highway surfacing and old road condi-Sewer C 


tioning. Ask for new bulletin. Dept. P.W,, Fleaning 
Huber Mfg. Co., Marion, Ohio. bf mach 

e ‘ line of s 
Looking Into Soil by Char 
Stabilization? prenue, 












154. “Soil Stabilization with Tarvia” 
—An illustrated booklet describing the 409 
steps in the stabilization of roadway soil . 
with Tarvia will be mailed on request by 
Dept. P.W., The Barrett Division, 40 Rector 
St., New York 6, N. Y. 


Mix-in Place Roadbuilders  Upl 
Save on Scarce Labor w te 
187. Mix-in Place Roadbuilders. Bitu- é 
minous Pavers, Concrete Bituminous F' in Li 
ishers. Adjustable Spreaders, Forms, ete} © 439. 
—4 complete catalogs in one cover, i Rel 
by the Jaeger Machine Company, ende 
Dublin Ave., Columbus 16, Ohio. rrosior 


Here’s Your Diesel Tractor! an of 
190. Big 48 page catalog describes 
lists many uses for International 
Tractors. Write International Harv Lise of 
Co., Dept. P.W., 180 North Michigan AV@-Providen 





Chicago 1, Ill. Providen 
Latest Maintenance Equipment iow to 
For Blacktop Roads Sewer | 
290. “Blacktop Road Maintenance an@ 447 
Construction Equipment” — Asphalt and oint of 
tar kettles, flue type kettles, spray a Pikion. 
ments, tool heaters, surface heaters, king 
brooms and rollers. This is modern B 


up-to-date equipment for blacktop ai hag 
and road construction and maintenance ° 
Write for Catalog R. Littleford Bros., In ow ¢ 
452 East Pearl St., Cincinnati 2, Ohio. ° 


Mow Clean and Fast a 


In Tight Corners 


510. Send for latest literature abo 
the Cunningham Mower for Fence Rov 












t au 





Parking Areas, Driveways, Picnic Groun Sc 
and many other jobs. 3 ft. cut, variableppes). L 
speed, rugged, easy to handle. James unting 


ningham, Son & Co., Dept. 16, 13 Canal S 
Rochester 8, N. Y. 


All Purpose Spreader 


Spreads 2 to 10 ft. Wide 


514. Saves labor, spreads 0 to 100 lbs.) 
a sq. yd., dust up to 1” material, forware 
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reverse, on curves, hills or straightaway. 
Assures uniform, even density of spread. 
Write for bulletin: Dept. PW, All Purpose 
Spreader Co., Fuller Rd., Elyria, Ohio. 


SEWAGE DISPOSAL 


Non-Corrosive, Long Lasting 
low Cost of Sewer Pipe 


72. Get this new engineering data on 
clay pipe for sewers. Withstands acid, alkali 
and gas attacks indefinitely. Cuts mainte- 
nance costs to a minimum. Write Dept. P.W., 
National Clay Pipe Mfrs., 111 W. Washing- 
ton St., Chicago 2, Ill. 


Does Air Sabotage Your 


Pipe Lines and Pumps? 

357. Automatic Air Release Valves for 
water, sewage and industrial uses auto- 
matically vent air accumulations. Ask for 
e latest illustrated engineering bulletins. 
Simpex Valve & Meter Co., 6750 Upland 
St., Philadelphia 42, Pa. 


Valuable Booklet on Porous 


Diffuser Plates and Tubes 

367. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability, porosity, 
pore size and pressure loss data, with 
curves. Also information on installations, 
with sketches and pictures, specifications, 
methods of cleaning and studies in perme- 
ability, 20 pp. illustrated. Write to Norton 
Company, Dept. P.W., Worcester 6, Mass. 


How You Can Clean Sewers From 


{Streets Easily and Inexpensively 
386. $e illustrated booklet ex- 
ty can clean its sewers and 





tor grad- 
uirement 
dam and 
fully de- 
th many 
ion Iron 


il speedy, 
i mainte- 
d folder. 
on, Ohio. 


















i’ line of 
id 3-axle)fto-date Flexible Sewer Rod equipment. 
alog P.Wfilustrates and describes all necessary 
Roller Co. jequipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
geles 34, Calif. 


How Cities Can Do Complete 


jem Rol. sewer Cleaning From Street 
sizes: also 387. Literature illustrating how cities, 
for newjtowns and villages using OK Champion 
ad condi-ewer Cleaners are doing a complete sewer 
ept. P.W.,fleaning job from street level. Three sizes 
machines available in addition to full 
ine of sewer rods and accessories. Issued 
Champion Corporation, 4752 Sheffield 
venue, Hammond, Indiana. 


Il About Flow Meters 

‘ibing the 409. The primary devices for flow 
adway Ssoilineasurement—the orifice, the pitot tube, 
request byBie venturi meter and others—and the 
plication to them of the Simplex meter 
e described in a useful 24-page booklet 
No. 300). Simplex Valve and Meter Co.. 
0 Upland St., Philadelphia 42, Pa. 


forms, ete. 432. New bulletin illustrates Builders 
ver, issuediair Relay system for liquids containing 
pany, 400 ended solids like sewage. Eliminates 
. trosion, clogged pipes, etc. ““‘The Selec- 
a ion of Main Line Meters,” a highly in- 

ormative and useful presentation, de- 
series ibes forms of differential producers and 


ickly solves typical problems with the 
Harvestéfie of graphic charts. Write Builders- 
higan Mvaeevigence, Inc., Dept. P.W., 9 Codding St., 
Providence 1, R. I. 


ment pw to Make Better 
fewer Pipe Joints 


enance and 
\sphalt anéj 
nay attach- 
eaters, road 
nodern 

ctop airpor 
1aintenance 
Bros., 
2, Ohio. 





















447. How to make a better sewer pipe 
oint of cement—tight, minimizing root in- 
rusion, better alignment of joint. Permits 
making joints in water-bearing trenches 
fneral instructions issued by 
eston, Dept. P.W., Adams, Mass. 


ow to Get Automatic 


emoval of Screenings 


460. Be assured of uninterrupted, con- 
tant automatic removal of screenings. 





ature abowfolder 1587 tells how. Gives some of the 
Fence Rowmutstanding advantages of “Straightline 
nic Groun Screens” (Vertical and_ inclined 
ut, variabeppes). Link-Belt Co., Dept. P.W., 2045 W. 


unting Park Ave., Philadelphia 40, Pa. 


n Incinerator Necessity 

463. Recuperator tubes made from 
llicon Carbide and “Fireclay” Corebust- 
for maximum efficiency are d bed 
d illustrated in bulletin No. 11 issued by 
ch Recuperator Co., Dept. P.W., Plain- 
id National Bank Bldg., Plainfield, N. J. 


James 
13 Canal $ 








0 to 100 lb 
ial, forware 


How You Can Dispose 
Of Sewage Solids 


464. Nichols Herreshoff incinerator for 
complete disposal of sewage solids and in- 
dustrial wastes—a new booklet illustrates 
and explains how this Nichols incinerator 
works. Pictures recent installations. Write 
Dept. PW, Nichols Engineering and Re- 
— Corp., 60 Wall Tower, New York 5, 


Ask for This Design Data 
On Sprinkling Filters 


469. Design data on sprinkling filters 
of Separate Nozzle Field and mmon 
Nozzle Field desi as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
portioning sewage to nozzles. Many time- 
saving c and tables. Write Pacific 
Flush Tank Co., Dept. P.W., 4241 Ravens- 
wood Ave., Chicago 13, Ill. 


How the Hydro-Treator 
Works 


486. 28-page catalog describes and 
illustrates the Dorrco Hydro-Treator, a 
self-contained water treatment unit com- 
bining Flocculation, Sludge Thickening 
and Clarification. Reduces treatment time 
and lowers plant construction costs. The 
Dorr Co., Dept. P.W., 570 Lexington Ave., 
New York 22, N. Y. 


Packaged Sewage Treatment— 


Just Right for Small Places 


488. “Packaged” Sewage Treatment 
Plants specifically developed for small 
communities—100 to 3,000 population. 
Write for full description an actual 
operating data for this type of plant. 
Chicago Pump Co., 2348 Wolfram St., Chi- 
cago 18, Tl. 


Look Into This Sewage 


Treatment Equipment 


490. New bulletin P.W. fully describes 
and ilustrates Hardinge sludge collectors 
for clarifiers, sludge concentration and 
skimming in both circular and rectangular 
tanks. Write Dept. P.W., Hardinge Com- 
pany, Inc., York, Pa. 


Need Equipment for 
Small Sewage Plant? 


491. Small type Conveyor Sludge Col- 
lector and Skimmer, Grit Collector, Aero- 
Filter and other equipment for small sew- 
age treatment plants are described and 
illustrated in bulletins from Chain-Belt 
Co., 1722 West Bruce St., Milwaukee 4, Wis. 


Glazed Clay Blocks for 


Trickling Filter Underdrains 

492. Illustrated bulletin describes the 
Natco Unifilter block of glazed, hard 
burned clay for underdraining filter beds. 
Write National Fireproofing Corp., Pitts- 
burg 12, Pa., for free copy. 


Engineering Details of 


Armcre Filter Blocks 


525. Engineering bulletin shows con- 
struction details of Armcre Filter Bottom 
Blocks for better trickling filter results. 
Tells how Armcre blocks meet all require- 
ments. Write to Ayer-McCarel-Reagan Clay 
Co., Brazil, Ind. 


For Completely Successful 


Trickling Filter Systems 

526. Armcre Filter Bottom Blocks by 
BOSCO. 12-page illustrated booklet ex- 
plains how Armcre blocks meet every re- 
quirement for successful trickling filter 
operation. Gives full specifications and con- 
struction details. Includes use for Bio-Fil- 
tration. Write Bowerston Shale Co., Bow- 
erston, Ohio. 


One-Unit and Two-Unit 
Vitrified Floor Systems 


527. Metro one-unit and two-unit vit- 
rified clay blocks for trickling filter floors 
are described in illustrated catalog. In- 
cludes construction drawings, pictures and 
complete specifications. Ask for your copy 
today. The Metropolitan Paving Brick Co., 
Canton, Ohio. 


All About Translot 


Filter Bottom Blocks 

528. Illustrated Engineering Bulletin 
gives full data about Translot Filter Blocks 
for Trickling Filters. Shows typical sec- 
tions, installation views, etc. Write Cannel- 
ton Sewer Pipe Co., Cannelton, Ind 
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GILSON 


Mechanical 
Testing Screen 





Gives You Fast 


Accurate Sizing 





of Test Samples: 


e Crushed Stone 
e Gravel e Slag 
e Similar Materials 





The GILSON Testing Screen handles a large 
and representative sample in three to five 
minutes. Compact smooth operating unit is 
designed for testing and research over a 
wide size range from 4-inch to 200-mesh. An 
attachment for testing sand is optional. You 
need this practical method of plant control. 


8 GILSON FEATURES 


1. Makes tests quick- 5. 
ly and accurately. 

2.Two to seven 
separations simul- 
taneously. 

3. One machine for 7. 
the entire size 








Trays adjusted to 
same tare weight. 
6. Visible separation 
to refusal. 

Few moving parts 


to wear out. 


range. ‘ 

4. Screen trays in- 6. Enginoored fer 
dependently re- long and practi- 
movable. cal service. 





Write for bulletin and complete details 


GILSON SCREEN CO. 
MERCER, PA. 


BOX 186 














To TESTERATE 
INDICATOR 


This instrument 
takes the guess- 
work out of set- 
ting rates of flow 
in water meter 
testing. 


* 


Indicates instant- 
ly and accurate- 
ly the rate of 
flow in gallons 
per minute. Can 
be used with any 
type of testing 
equipment. 





~ 





Write for useful 
and interesting 
catalog giving 
complete infor- 
mation. 


mFORD 


METER BOX COMPANY,INC. 
WABASH, INDIANA 




















STREET, SEWER AND WATER 
CASTINGS 


Various Styles, Sizes 
and Weights 
Manhole Covers and Steps 
Inlets and Gratings 
Adjustable Curb Inlets 
Water Meter Covers 
Cistern and Coal 
Hole Covers 






Gutter Crossing Plates 
Valve and Lamphole Covers 


Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 


Gray Iron and Semi-Steel Castings 
SOUTH BEND 23, INDIANA 





PUMPS + HOISTS: LIGHT PLANTS 


SIMPLE 
DEPENDABLE 
RUGGED 
Save | 
Save Time 
STERLING MACHINERY CORP. 


405 SOUTHWEST BLVD., KANSAS CITY 10, MO 



























Low Cost Air for 


Sewage Disposal 

602. All interested in low cost air for 
sewage disposal will want a copy of this 
useful booklet. Describes operating prin- 
ciples and specifications of Roots-Conners- 
ville Aerating Blowers. Write to Roots- 
Connersville Blower Corp., 301 Valley Ave., 
Connersville, Ind. 


WATER WORKS 


Hydraulic Pipeline Scraper 


For Water and Sewage Mains 

382. For a copy of this compact folder 
on a hydraulic pipeline scraper which 
cleans all kinds of mains from 4 inches to 
14 inches write to Dept. PW, Carver-Stimp- 
son Pipe Cleaning Co., Walters, Okla. 


Full Data on Method and Results 


Of Water Main Cleaning 

383. Water main cleaning by the Na- 
tional Method is title of 4-page folder de- 
scribing methods and results obtained, with 
full data. National Water Main Cleaning 
Co., 30 Church St., New York 7, N. Y. 


For All Water Tank 


Maintenance Troubles 

389. For all water tank maintenance 
troubles, whether the need is for repairs, 
coors. welding, or cleaning, get latest 
iterature of Chicago Tank and Bridge Co., 
618 Empire Bldg., Rockford, Il. 


Solve Corrosion Problems 


With This Special Alloy 

391. “Everdur Metal’’ is title of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C. 


Make Water Extra Safe 

399. Safe water may be one of the civic 
improvements your citizens expect soon. 
Feeders of all types including Hypochlori- 
nators, a Feeders, — hemical 
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Feeders, pe fag and Ammoniators for 


feeding all of the usual chemicals used in 
sanitation practice. Ask for latest catalogs. 
ies. P.W., Wallace & Tiernan Co., Newark 


Helpful Data on Hydrants 


405. Specifications for standard AWWA 
fire aera with helpful instructions for 


ordering, installing, g. Pepalring, length 
and using. Issued 
tings Co., Dept. pw Anniston, Ala. 


The Hydrants With 


Knuckle Joints 
408. Fire Hydrants. “Defender” 
drants of 4” and 5” sizes with knuckle joint 


horizontally moving valve, easily removed 


for repair. Send for big new catalog P.W, 
Rensselaer Valve Company, Troy, N. Y. 


Chem-O-Feeders for 


Automatic Chemical Feeding 
400. For chlorinating water supplies, 
sewage plants, swimming pools and feed- 


ing practically any chemical used in sani- 


tation treatment of water and sewage. 
Flow of water controls dosage of chemical; 
reagent feed is immediately adjustable. 


Starts and stops automatically. Literature 
from % oe Inc. %, 96 Codding 


St., Providence 1, R 


It’s Easy to Use This 
Leak Locator 


426. Leak Locators. Again available to 
waterworks superintendents, the “aaa line 
and pipe 


of leak locators, dipp 
finders. Several leaflets 


nee 
escribing the orig- 


Valve & Fit. 


hy- 


PUBL 





WA’ 
EQU 
WHI 
PRE 
WA’ 


fhe plus vy 
Buipment 
pngineerin: 
thers. 

We invit 


sual Geophone leak locator, Little Wonder Paviduals 
ipe phone, and the Magnetite pinpins brrection | 


leedle. Globe Phone Mfg. Corp., Dept. P 





Reading, Mass. "Bustrial rec 
ll informe 

Makes Underground Pipe ee 

Installations Easy 

444. One-man-operated Hydraulic Pi 

Pusher pushes pipe through ground un Go a 

streets, sidewalks, lawns and other ob- 

stacles. Pays for itself in man hours sav A N U 


on first few jobs. For complete facts and 
S-117, Greenlee Tool 


prices, ask for booklet 
Co., 2042 Columbia Ave., Rockford, Ml. 





YOUR TOWN CAN HAVE EFFICIENT, | gil 
SANITARY RUBBISH DISPOSAL 


Join other progressive cities who enjoy clean, eco- 
nomical rubbish collection with the Dempster-Dump- 
Detachable truck bodies—rubbish de- 
positories—placed where needed, receive the rubbish 

. . a truck hoisting unit picks them up when 
needed, hauls, dumps and returns them to place. En- 
One truck 
hoisting unit with several bodies does the work of 4 

A type of body available for 
Write today for complete infor- 


ster system. 


tire operation handled by truck driver. 


or 5 ordinary trucks. 
every requirement. 
mation. 


DEMPSTER BROTHERS, INC. 
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. 967 HIGGINS 
KNOXVILLE 17, TENN., U. S. A. 
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Piece and | 


* Pipe Ph 
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tors for BB 
atalogs. 
Newark % 
AWWA 
oe for 
ening 
» & Fit- 
la. 
i hy- ® 
cle joint 
emoved se 
mt seek bY 
is THE NAMEPLATE OF 
| DEPENDABILITY 
lies, 
sd feed. | WATER FILTRATION PLANTS AND 
pod ne EQUIPMENT © ZEOLITE SOFTENERS 
ee WHEELER FALSE FILTER BOTTOMS 
justable. PRESSURE FILTERS © SPECIAL 
iterature 
Codding WATER TREATMENT EQUIPMENT 
le plus values that come with Roberts Filter 
fwipment are intangibles of long experience, 
ilable to ngineering skill and the ability to work with 
‘lobe line piiers. 
and pipe} We invite the opportunity to cooperate with 
the orig- : ee a - 
Wonder Paviduals and organizations interested in the 
Dipping prection of water, either for municipal or in- 
Dept. Pad srial requirements. Your request will bring 
llinformation on the application of our prod- 
ts and services. 
aulic Pi 
ROBERTS FILTER 
, 
us sve ANUFACTURING CO. 
niee 1°40 COLUMBIA AVE., DARBY, PA. 


; 


U. S. A. 























THE COST OF 


Save EXTENSIVE 
EXCAVATIONS! 






GEOPHONE 


Registered in U.S. Patent Office 
locates Water or Steam Leaks 
Without Any Digging! 


* The Geophone has won and held the 
confidence of America’s foremost water 
systems, government and industrial plants. 
Resembling an over-sized stethoscope, it 
picks up vibrations of escaping water or 
steam even 30 feet from a leak. Also 
used with notable success in oil, mining 
and termite fields. 


* Complete outfit consists of connecting 
tubes, two Geophone discs, head- $75 
piece and leather-covered carrying case 


* Pipe Phones $3.70 Pipe Finders $100 
Dipping Needles $18.50 


lobe Phone Mfg. Corp. 


Manufacturers of Geophones Since 1918 
DEPT. P READING, MASS. 

















Concrete Pipe With 


Greater Elasticity 

442. Lock Joint Reinforced Concrete 
Sewer Pipe, Pressure Pipe, Culvert Pipe, 
rr Pipe and Subaqueous Pipe is 
described and illustrated in bulletins avail- 
gble from Lock Joint Pipe Co., Ampere. 


How to Estimate Quantity 


Of Joint Compound Needed 

450. The uses of Tegul-Mineralead 
for bell and spigot pipe and G-K Sewer 
joint compound are described in a 16-page 
illustrated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
useful tables for estimating quantities 
needed. 


Data on High Efficiency 
Well Water Systems 


454. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
and including useful —— data sec- 
tion. Layne Shutter Screens for Gravel 
Wall Wells. Write for descriptive booklet 
P.W., Adv. Dept., Layne & Bowler, Inc., Box 
186, Hollywood Station, Memphis 8, Tenn. 


Oil or Water Lubricated 
Turbine Pumps 


456. Oil lubricated turbine pumps with 
o_ impellers. Five types of heads avail- 
able. Specifications and illustrations in new 
bulletin 6930M-2 issued by Fairbanks, 
Morse & Co., Dept. P.W., 600 So. Michigan 
Ave., Chicago 5, IIl. 


Want Clear, Soft, 


lron-Free Water? 

467. Water Softening. The use of the 
Soe Precipitator to obtain maxi- 
mum efficiency and economy in water 
softening is described in this interesting 
technical booklet. Permutit Co., x a P.W., 
330 W. 42nd St., New York 18, N. Y. 


Are You Thinking About 


A Swimming Pool? 

472. Data and complete information 
on swimming pool filters and recirculation 
plants; also on water filters and filtration 
equipment. For data, prices, plans, etc., 
write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa. 


Have You a Water 


Conditioning Problem? 

481. Installation-tested equipment for 
complete municipal and industrial systems 
or individual units. Illustrated and de- 
scribed in latest booklets from Dept. P.W., 
American Wells Works, Aurora, Ill. 


Treating Water With 
Copper Sulphate 


496. “‘Use of copper sulphate in water 
treatment plants” contains valuable data 
on chemicals, dosage, etc. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet P.W. 
on coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation, 
Atlanta 1, Ga. 


How to Stabilize Lime 


Softened Water 


498. Engineering Bulletin describes 
stabilizing lime-softened water by recar- 
bonation, discusses gas production, wash- 
ing, compressing, drying, and applying the 
CO (2). Infileo, Inc., 325 West 25th Place, 
Chicago 16, Ill. 


Outdoor Water Service Devices 
That Do Not Freeze 


506. Data on anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., contained in Catalog L. Sent 

romptly on bo ey to Murdock Mfg. & 
upply Co., 426 Plum St., Cincinnati 2, Ohio. 


Here’s Data on All 


Swimming Pool Needs 

508. Well illustrated bulletin describes 
Filters, Water Softeners, Hydrogen Ion 
Plants and Complete Equipment for Swim- 
ming pools, etc. Copy sent on request by 
Dept. PW., Chemical Equipment Co., 223 
Center Street, Los Angeles 54, Calif. 
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There’s no 








Stonhard Resurfacer 
makes repairs to wood or con- 
crete floors easy. Your handy 
man can quickly install 
Stonhard Resurfacer at a 
thickness of only 12” right over 
the old, worn floor surface. 


Floors resurfaced with 
Stonhard are warm, dry 
and resilient. Under traffic, 
Stonhard compacts and im- 
proves with each year of 
service. 
Send for 

Free 48-Page Booklet 
“Over the Rough Spots,” a valuable in- 


formative guide to better building main- 


tenance, yours for the asking . . . return 


the coupon. 


STONHARD COMPANY 


Building Maintenance Materials 


Serving Industry Since 1922 
883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


STONHARD COMPANY 
883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


Send us information about STONHARD 
RESURFACER and a free copy of ‘Over the 
Rough Spots.”’ 

Firm 

Mr... Title 
Address 

City Zone State 

















A GRAND NAME 


Outdoor Water Service Devices that bear | 
the name MURDOCK are the world’s 
best. 

Sturdy, long lasting, dependable, non- 
freezing. Make practically no trouble. 
Low upkeep. 

Plain to see, therefore, why Water 
Supts. and Engineers have high regard 
for “Genuine Murdock.” 











We shall always strive to 
have it said “It Pays to 
Buy MURDOCK.” 


The Murdock Mfg. 
& Supply Co. 


Cincinnati 2, Ohio 
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ANTI-FREEZING COMPRESSION 
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FOR IMMEDIATE 
DELIVERY 

AND 

PERMANENT JOINTS 


Hydro-tite, the  self- 
sealing, self-caulking, 
jointing compound 
can be supplied 
promptly in any quan- 
tity at any time from our warehouse stocks 
strategically located throughout the United 
States and Canada. Over thirty years of 
use has proved that pipe joints made with 
Hydro-tite, stay tight. Send for data book 
and sample. 


[ ALWAYS USE FIBREX| 














The sanitary, bacteria- 
repellent paper pack- 
ing that is used like 
braided jute. Seventy 
pounds of Fibrex takes 
a of one hun- 
dred pounds of braid- 
ed jute, with pro- 
portionate savings: in 
cost. Send for sample. 





HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Of 50 Church St 


New York, N.Y 


Works: West Medford Stotion, Boston. Ma 








JOBS FOR ENGINEERS 


Civil, sanitary, electrical, mechanical, 
refrigeration and air conditioning engi- 
neers are needed to fill overseas posi- 
tions with the U. S. Army Engineers. 
Positions are available at Guam, Philip- 
pine Islands, Okinawa, Japan, Korea 
and in the Caribbean Areas. Salaries 
range from $3306 to $8875 per annum. 

Applications should be made to Civil- 
ian Personnel Branch, Office of the 
Chief of Engineers, Building T-7, 
Gravelly Point, Virginia. Applications 
should include completed Form 5/7, 
U. S. Civil Service Commission, in du- 
plicate, copies of which can be obtained 
at your local post office. 

Sanitary engineer wanted for rodent 


investigation work. Long-time project of | 


research by large eastern university. 


Write AW, care the Editor of this maga- | 


zine for information. 

Sanitary engineer needed for under- 
study to chief operator of a large sew- 
age plant in the East. Write AW, care 
the editor, this magazine for further in- 
formation. 

Sanitary engineers, with experience in 
state health department work, wanted by 
long-established company making water 
and sewerage equipment. Write DWG, 
care the editor, this magazine for com- 
plete information. 

Assistant professor of sanitary engi- 


neering wanted for college in Rocky 
Mountain area. Write JEC, care the 
editor, this magazine, who will forward 


all letters. 


Klassen Receives Army Commenda- 
tion Award 

Clarence W. Klassen, Chief Sanitary 
Engineer of the Illinois Department of 
Public Health, has received the Army 
Commendation Award, as follows: “For 
meritorious achievement as liaison officer 
in the Office of the Surgeon General to 
the War Manpower Commission in 
charge of procurement and assignment 
of sanitary engineers for the Sanitary 
Corps of the Army; he demonstrated 
exceptional ability, initiative, diplomacy 
and devotion to duty in organizing the 
effective program which was productive 
of filling the needs of the Army, and 
thus contributed most significantly to 
the preventive medicine program of the 
Army... .”’ (Ed. Note: Mr. Klassen’s 
work was much broader than that out- 
lined, but the Army could reward him 
for only that part of his work which 
referred to the Army.) 


“HELP | WANTE D 
Al Salesman—Mechanical Equipment -= -To 
Old and New Distributors—Eastern Half 
United States—Permanent Position—Salary 
$10,000 to $20,000. Baughman Manufacturing 
Co., Jerseyville, Til. 


Mechanical Draftsman. or Junior Engineer. 
Baughman Manufacturing Co., Jerseyville, 


Graduate in Bacteriology with some back- 
ground in chemistry and experience in field 
of sewage and water research or treatment. 
To take charge of section in newly organ- 
ized research project, Eastern United States. 
Salary $3,200-$4,200 depending upon qualifi- 
cations. Write Box 104, c/o Public orks 
Magazine. 
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—|When Trouble- Free, Low-Maintenance, Clog- 
€X | Proof Pumping of Sewage is Needed, 


as Flush-Kleens are Specified PA 
) ) . : z pare” Clog as Solids 


Do Not Pass the Impeller 





















“Flush-Kleen” pumps provide automatic, trouble-free 
service in sewage lift-stations. They require no man- 
ual attention except periodic lubrication and inspec- 
tion and no labor is required for disassembling and 
cleaning clogged pumps as with other types. 


Another factor which greatly reduces maintenance 
requirements is that “Flush-Kleens” have less of a 
wear factor than other pumps. This is due to the fact 
that the impellers handle only strained sewage. No 
solids pass through the impeller to cause excessive 
strain and wear on impeller, shaft, bearings or 
motor; pumps remain in balance and operate eco- 
nomically with little attention. 


“Flush-Kleens” operate alternately 
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ites @ Filling Wet Well 
et Duplex ’Flush-Kleen” Sewage * Sewage flows through inlet pipe. 
pcan d = gee at on no ~~ * Coarse matter is retained on strainer. 
- 3 ach pump discharges ae 
canna 3 G.P.M. against 65 ft. head. Sirained sewage flows through idle pump 
nee One : to wet well. 
sige cl Pumping ; 
eat = * Strained sewage is pumped from wet well. 
6 * Coarse matter is backwashed from strainer. 
‘5 * Special check valve closes; sewage and 
coarse matter are pumped to sewers. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 











2348 WOLFRAM STREET , CHICAGO 18, ILLINOIS 
‘ 
Flush-Kleen, Scru-Peller, Plunger, Swing Diffusers, Stationary Diffusers, 
Horizontal and Vertical Non-Clogs, Mechanical Aerators, Combination 
Water Seal Pumping Units, Samplers. Aerator-Clarifiers, Comminutors, 
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There is a Fairbanks- 
Morse Centrifugal for 
all your pumping needs. 


pom 
vat (ami A 


Fairbanks-Morse-Pomona 
deepwell turbine pumps. Oil 
or water lubricated; open or 
closed impellers—as your job 


requires. 


be} 
§ 


6 
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hundreds of well-established, progressive Pa 

Fairbanks-Morse pump dealers are many: 7 : A oe 
First, of course, you gain immediate 4 

advantages from the intensive research, 

skilled productive techniques and well- 

developed service organization that have 

long been identified with the Fairbanks- 

Morse name. 


4 “ ' siti ‘ pts i Bi 
The values in doing business with one of the : a | —* ‘“ J 
nei BS : ae 


; i * 


Too, you gain the long-term advantages 
of continued aid in keeping your pumps on 
the job—continued benefits from the wide- 
spread, quickly available Fairbanks-Morse 
dealer organization. 

F that’s to give high effici ‘ 

papi a cnsnty valle tiller anche "eg Astin ‘ Famous Westco turbine-type 
year after year, buy from the dealer who . 

Z pumps have exclusive advantages 
will stand by you, year after year. See your “ae . : 
Fairbanks-M ating 0 ‘1 F for service involving small capaci- 

- e - 

~ _ . ann a ties, high heads and low speeds. 

pumping requirements. 


Deed teal 


Ma FAIRBANKS-MORSE 


A name worth remembering 
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